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ABSTRACT

This report conbines the fall and spring steel head fisheries on the | ower
Clearwater River during the fish years 1977-1978 and 1978-1979. It al so contains
the results of two steel head investigations which utilized radio telenetry tech-
ni ques.

Steel head returns to the C earwater drai nage exceeded 30,000 fish in 1977-78
for the first tine since 1962-63. The fishery broke down into an initial 30-day
cat ch-and-rel ease season begi nning 15 Septenber and a consunptive season whi ch began
in md-Cctober and continued through 16 April 1978. Anglers spent a conbined tota
of 191,718 hours while catching an estimated 12,857 summer steel head. This estinmate
i ncludes 1,453 steel head rel eased by angl ers.

Anglers fishing during the 30-day, catch-and-rel ease season spent an estinated
6,300 hours to release 1,500 steel head. During the 1977 fall consunptive fishery,
fi shermen spent 75,200 hours to catch 3,930 fish. Sportsmen rel eased 180 fish during
t he consunptive season.

During the 1978 spring season, steel headers spent an estimated 110, 200 hours
whil e catching 9,195 fish. This includes 230 steel head rel eased by angl ers.

, The return of adult hatchery steel head to Dworshak National Fish Hatchery during
the 1978 spawning run reached an estimated 12, 700. Conbined with the sports catch
approxi mately 26, 700 Dworshak steel head returned to the Cearwater River. Based on
the percentage of wild fish in anglers' creels and Snake Ri ver dam counts, we
estimated that 6,800 wild steel head returned to the Clearwater for a total run size
of 33, 530.

Steel head returns to the Clearwater River reached nearly 16,000 fish in 1978-79.
However, due to extrenely poor returns of steelhead to the Snake River during July
and August 1978, anglers fishing the Clearwater River were restricted to catch-and-
rel ease fishing from 30 Septenber through 31 Decenber 1978. \Wen it was detern ned
that a higher than normal percentage of fish crossing the Snake River dans were
| arge, B-run, Clearwater fish, a catch-and-keep steel head season was initiated on
the C earwater River from 20 January through 30 April 1979.

During the 1978 fall season, anglers participating in the catch-and-rel ease
fishery on the lower Oearwater R ver fished an estinated 9,560 hours to catch and
rel ease 2,229 sunmmer steel head. Nez Perce tribal fishernen fished an additiona
1, 375 hours to harvest 236 steel head.



During the 1979 spring season, steelheaders fished an estimated 112,660 hours
on the I ower Clearwater R ver to harvest 4,609 sunmer steel head. Anglers rel eased
an additional 369 steel head during the spring 1979 consunptive fishery.

The return of adult steel head to Dworshak National Fish Hatchery total ed
4,940 during the 1979 spawning run. Conbined with the sport catch, we estinated
that 9,550 Dwmorshak steel head returned to the Clearwater River. Based on the
percentage of wild fish in anglers creels and on the Snake River dam counts, we
estimated that 6,400 wild steelhead returned to the Clearwater River for a tota
run size of 15, 960.

During a radio-telenmetry investigation to determ ne hooking nortality rates
on rel eased sumrer steel head, workers equi pped 15 fish with mniature transmtters
during Septenber 1977. O the 15 rel eased after capture by hook-and-line, only a
single individual died as a result of hooking injuries. The renmaining transmtter
equi pped steel head were nmonitored for a period ranging between 3 and 174 prior to
recapture, returning to Dworshak Hatchery or |ost signal

A second radio-telenetry investigation on the Cearwater during the fall and
wi nter of 1977-1978, attenpted to identify and describe straying of adult hatchery
steel head in the O earwater drainage. Wrrkers captured 12 Dworshak Hatchery fish
in the Cearwater which had strayed past the North Fork during Novenber and
Decenber 1977. W nonitored these transnmitter equi pped individuals for periods
rangi ng between 45 and 167 days. Although none of the hatchery fish tagged above
the North Fork remained upstream or spawned in the upper C earwater, severa
i ndi vi dual s noved upstreamas far as the Mddle Fork. Al but a single fish even-
tually returned back downstreamto the North Fork or the hatchery. Mst i ndividuals
ceased novi ng when water tenperatures dropped below3 C (27 F). Periods of intense
movenent nade by radi o-equi pped fish occurred during high flows associated with
turbid water conditions.

Fromthe results of the tracking study, it appears that the practice of re-
| easi ng Dmorshak Hatchery snolts in the main Cl earwater may increase the rate of
adult bypass. However, the bypass and straying upstreamfromthe North Fork appears
only tenporary in nature.

Aut hor s:
St ephen W Pettit
Seni or Fishery Research Bi ol ogi st

Ronal d L. Lindland
Seni or Fi shery Research Bi ol ogi st



RECOVIVENDATI ONS

Continue to nmonitor the Lower C earwater steelhead returns in 1979-1980.
In addition, establish a study to evaluate the success of the Dworshak Hatchery
satellite snolt rel ease programat C ear Creek. Approximtely 300,000 snmolts
were rel eased at Kooskia National Fish Hatchery in spring 1978. Returning 1-
ocean adults fromthe release will enter the Clearwater River during the 1979-
1980 run.

Reopen the catch-and-rel ease status of the main Cl earwater above the
O ofino bridge during the fall season. This will be necessary if the satellite
snolt programis to be eval uated

OBJECTI VES

To nmonitor the survival of adult, sumer steel head trout caught-and-rel eased
by fishernen in the Clearwater River during periods when river tenperatures re-
mai ned above 15 C (59 F).

To nonitor nmovenent and migratory behavior of adult sumer steel head trout
in the |lower Clearwater River.

To describe the mgratory behavior of hatchery reared adult steel head which
have strayed past the confluence of the North Fork (Dworshak National Fish Hatchery)
during the fall mgration period and to nmonitor their spawning novenments into
Clearwater tributaries during the spring.

To nonitor the steel head sports fishery on the |lower C earwater and to
eval uate the returns of hatchery fish to Dworshak National Fish Hatchery and wild
steel head to the upper Clearwater tributaries.

To deternmine juvenile steel head densities in selected tributaries of the
Lochsa, Selway and South Fork drai nages.

TECHNI QUES USED

Angl er Creel Census

We conducted a random angl er creel census on the |ower C earwater River
(Lewiston to Orofino) during the fall and spring steel head season from 15 Sept enber
1977 to 16 April 1978.

During the 7-nonth steel head fishery, we nade angl er counts on one weekend day
and one randomy sel ected weekday during each week for a total of four census days
per 2-week interval. Four angler counts, two in the norning and two during the
afternoon, were made each census day while driving H ghway 12 between Lew ston and
O ofino. Steel head anglers were interviewed during each census trip and during the
non- count day of each weekend.

Because of the width of the lower O earwater R ver, census personnel are unable
to interview steel head anglers fishing fromboats by vehicle along the hi ghway. Boat
angler interviews were nmade by departnent personnel using an outboard jet powered
riversl ed.



We divided the lower Clearwater River (Lewiston to Orofino) into three
census sections: Section 1 - slack water portion of the Cearwater Arm of Lower
Granite Reservoir; Section 2 - Ad Wshington Water Power dansite to Lenore Bridge
and Section 3 - Lenore to Orofino Bridge. Section 4 is the open area of the North
Fork Cl earwater River bel ow Dworshak Dam (Fig, 1).

We intervi ewed steel head angl ers between counts and on interview days to
det ermi ne residence, nunber of hours fished, nethod and nunber of fish caught or
rel eased. W nmeasured all steelhead to the nearest 13 mm (1/2 in) and exani ned
fish for fin clips and other external nmarks. External marks and evidence of fin
erosion were used to identify and separate fish of hatchery origin fromwld
steel head in the catch

Conput ati on of Esti nmates

Fishing effort in hours is the product of average angler counts (4), tines
the average daylight hours per day during the interval, tines the nunber of days
in the 2-week interval. Wekend days and weekdays were cal cul ated separately as
were holidays. Effort was partitioned by angling type (boat vs. shore) and be-
tween non-tribal and Nez Perce tribal fishermen in 1976. The nunber of daylight
hours used to cal cul ate estinmates was based on sunrise-sunset tables of the Nautical
Almanac O fice, U S. Naval Observatory. The daily sunrise and sunset tines were
pl otted graphically against dates, and in each 2-week interval, the m dpoint val ues
were used to derive the average daylight |ength.

Radi o Tracking of Summer Steel head Adults

During the 1977-1978 steel head return to the Cl earwater River, we equi pped
a total of 27 sumer steel head adults with radio-tracking transmtters. W used
fish nmodul es specifically devel oped for steel head trout and manufactured by
Wldlife Materials, Inc., and by AVM I nstrunment Conpany. Both manufacturers con-
tructed fish nodules of simlar size and shape which consisted of either a cylindrica
(WM or rounded, dorsally-ventrally flattened (AVM battery pack and transnmitter

section coupled to a snall |oop antenna (Fig. 2). Transmitter size varied slightly.
We found overall length ranged between 58 and 62 mm (2.2 - 2.4 in) and between 15
and 19 nm (.59 - .75 in) in dianeter and thickness. Battery activation procedures

differed slightly for the two transmitters used during the investigation. Fish
nmodul es manufactured by AVM Instrunents required external battery |leads to be sol dered
toget her and covered with a thin coating of acrylic plastic prior to use. Trans-
mtter preparation was done in the |ab several days in advance of anticipated use.

Fi sh nmodul es constructed by Wldlife Materials came equi pped with magnetic on-off
switches. W activated these transmitters in the field by renoving the bar nagnet
taped to the outside of the nodul e.

We captured all steelhead to be equipped with transmtters by hook-and-Iine
nmet hods. W used fly fishing gear to capture six steel head and the renmining 21
by trolling hotshots froma drift boat. Captured fish were played to exhaustion
t hen dependi ng on the angling nethod, beached on shore or brought into the boat by
a landing net. W imediately placed the transmtter nodule into the steel head's
mouth and forced it past the esophageal sphincter so that it becane |odged in the
stomach. W used a preshaped, wooden dowel to insert the nodule, nmaking sure that
the antenna entered first. Forcing the transnitter past the esophageal sphincter by
pushing on the | oop can cause danage to the sensitively tuned antenna. Next, we
neasured and externally marked the fish by placing a Floy anchor tag at the insertion
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Figure 1. The lower Clearwater River from its mouth to Orofino, Idaho. Numerals indicate the four creel
census areas between Lewiston and Orofino.




of the dorsal fin, The entire tagging process took between 20 and 30 seconds, Im

medi ately after releasing the steel head al ong shore in areas ofreduced current
velocity, we verified the transmitter frequency using the receiver and hand-held

| oop antenna. Both the frequency and transnmitter pul se-rate were recorded in a |og
book along with the |ocation, date and water tenperature. W al so recorded the

I ength, sex and origin (wild vs. hatchery) of each transmitter equi pped steel head.

We tracked tagged steel head daily during the first 15 days after rel ease and
during periods of rapid novenent, During Decenber and January, we reduced tracking
frequency to alternate days since colder water tenperatures had all but elim nated
mgration. . We equi pped vehicles with pernmanent antenna stands and nounted 50 MHz
Yagi, 3-elenent antennas on 2.4-m (8-ft) masts. The Yagi antenna allowed us to
utilize its directional properties to radio |ocate migrating or resting steel head.

Radi o | ocation procedure on the |ower C earwater River consisted of driving
al ong Highway US-12 in the tracking vehicle with the antenna set up so that the
shortest elenent (director) pointed towards the river at right angles with the
direction of travel. To insure maxi mumreception, we assenbled the antenna with
its elenents positioned vertically. Because signal saturation tends to occur when
the receiver gain control is set too high, workers utilized earphones in order to
set gain control at barely audible levels. This practice allowed wrkers to have
maxi mum di rectional differences, necessary for accurate radiol ocation

Fish trackers drove along the river at approximately 40 nph with the receiver
set to the desired channel and frequency. Wien a weakly audi bl e signal occurred,
vehi cl e speed was reduced so that the location of the nmaxi num signal intensity
could be pinpointed. W then recorded the steel head's location (river mles) and
frequency (fine control). W also recorded the tine, date and water tenperature
and nade note of any unusual environmental conditions (flows, turbidity or ice
formation).

Figure 2. Miniature radio transmitter used to monitor survival and movement of
adult, summer steelhead on the Clearwater River.
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1977 Fall Steel head Fishery

The sunmer steel head escapenent to the Clearwater River in 1977-1978 approached
an estinmated 34,000 fish, making it the largest return since 1963. The | daho
Department of Fish and Gane established an initial 30 day catch-and-rel ease season
begi nni ng 15 Sept enber and continuing through 16 Cctober. The purpose of the non-
consunptive opening was to allow early arriving wild steel head to pass through the
| oner Clearwater prior to a consunptive fishery on a later run of nostly hatchery
origin. The Commssion originally set a three-fish limt to begin 17 Cctober, but
st eel head counts at |ce Harbor Dam by ni d-Septenber indicated a nore |iberal bag
limt and the 1977 fall season regul ations were anended to allow a total of six
fish per angler.

Ri ver conditions during the 30 day catch-and-rel ease season remai ned perfect
for steel headers. The |ow water |levels due to the 1976-1977 drought and an in-
creased escapenent of w ld steel head hel ped provide exceptional catch rates by both
shore and boat anglers. W estimted that steel head fishernen on the | ower C ear-
wat er spent approxi mately 7,200 hours to catch-and-rel ease 1,200 steel head. Boat
angl ers spent an estinmated 2,530 hours to catch-and-rel ease 608 sumer steel head
for an average catch rate of 4.2 hours per fish (Table 1). During the sane 30-day
peri od, non-Indian shore fishernmen spent 3,780 hours to rel ease an estimted 450
steel head trout for an average catch rate of 8,3 hours per fish, W estinmted Nez
Perce tribal menbers fished 903 hours and caught 137 steel head, averaging 6.6 hours
per fish.

We again found the non-consunptive season typified by reduced nunbers of
angl ers and exceptionally high |evels of success. The excel |l ent weat her conditions
during the first 30 days, which did not continue into the fall season, contributed
to the success enjoyed by | ower C earwater steel head anglers. The increased effort
expended by catch-and-rel ease anglers during the second 2-week interval, and their
hi gher success, can be attributed to river flows bel ow Dworshak Dam The annua
peri od of reduced di scharge fromthe Dworshak project begins 1 Cctober, and steel -
head angl ers fishing between 15 and 30 Septenber found conditions difficult due to
hi gh water | evels.

The consunptive fall steel head fishery began on 17 Cctober and continued t hrough
Decenmber. Al though we expected a significant junp in angling pressure once fisher-
men coul d begin harvesting their catch, the increase which did take place illustrated
what a 4-year period of fishing closures and restricted, non-consunptive regul ations
had done to steel headi ng appetites.

During the first 2-week interval of the catch-and-keep season, anglers fished
an estinmated 35,300 hours on the lower Cearwater. W estimted angl ers caught
over 1,400 steelhead (Table 1). During this 2-week period, steel head angl ers spent
approxinmately 3 times nore effort than fishernen had spent during both the 1975
and 1976 catch-and-rel ease seasons conbi ned. However, the average rate of success
decreased 4-fold, to 25 hours per fish, fromthe high success enjoyed by catch-and-
rel ease anglers during the first part of the 1977 season

The conbined total effort spent by both shore and boat anglers during the 1977
fall steel head season approached 82,500 hours and easily surpassed the previous
hi gh of 58,600 hours spent during the 1972 fall steel head (Fig. 3). Had the con-
sunptive season begun on 1 Cctober, as in previous fall fisheries, we believe anglers
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Table 1. Estimated effort, harvest and average catch rates per 2-week interval during the fall steelhead

season on the Tower Clearwater River, 1977. The estimates for the 30-day catch-and-release
period are subtotaled and include estimates for Nez Perce Tribal members

Shore analers

Interval Hours Catch H/F Hours Catch H/F
15 sept. to 30 Sept. 1,226 104a 135 0ob 9.1 o« 708 106 6.7
1 oOct. to 16 Oct. 2 2 77 319 137 8.0 5.8 1.818 502 3.6
Subtotal 3,778 903 454 137 8.3 6.6 2,526 608 4.2

17 oct. to 30 Oct. 13,614 523 (23)d 25.0 21,657 891 (40)¢ 24.3
1 Nov. to 14 Nov. 7,809 241 (44) 27.4 15,092 719 (19 20.4

15 Nov. to 30 Nov. 2,258 124 (8) 17.1 4,495 281 (14) 15.2
1 Dec. to 14 Dec. 1,014 49 (0) 20.4 1,386 119 (0) 11.7
15 Dec. to 31 Dec. 3.795 408 (17) 8.9 4,131 401 (13) 10.0
Subtotal 28,490 1,345 (92) 19.8 46,761 2,411 (86) 18.7

Grand Total 32,268 1,482 (546) 16.0 49,287 2,411 (676) 16.0

aEstimated effort by Nez Perce tribal members during the 30-day C/R season

bEstimated Nez Perce tribal harvest

cEstimated catch rate by Nez Perce tribal members ) )
dEstimated number of steelhead released during consumptive fishery
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woul d have spent nore than 100, 000 hours of fishing effort. W estimated steel -
head angl ers caught 5,133 sunmer steel head during the entire 1977 fall season
(Fig. 3). Census estimates indicated that steel head anglers rel eased 1,240 fish,
or 24% of the season's total catch. The 3,893 steel head harvested surpassed the
1972 harvest estimates by 23% Anglers released an estimated 5% of their steel-
head after 16 October when catch-and-keep regul ati ons began

Shore anglers on the I ower Cearwater during the 1977 fall season experienced
peri ods of excellent steel head fishing and took advantage of these conditions to
catch a record nunber of sumer steel head. However, heavy fall rains beginning in
m d- Novenber, and continuing through m d-Decenber, caused river conditions to
deteriorate and few anglers participated during census intervals 5 and 6 (Table 1).
Even with the nonth of exceptionally high and turbid water conditions, shore anglers
caught an estimated 2,028 steelhead in 1977 (Fig. 4). This figure nearly doubl ed
the harvest made in the fall of 1972, when the previous record for shore anglers
occurred.

We estimated steel head angl ers fishing fromshore spent approxi mately 33,200
hours to catch the record 2,028 fish, for an average catch rate of 16.4 hours per
fish (Fig. 4). Exceptionally high rates of success occurred during the 30-day
catch-and-rel ease season, but dropped off to nore average success rates when the
consunptive fishery began (Table 1). Since river conditions remined good to
excel l ent during census intervals 3 and 4, and nore steel head had naturally entered
the Cearwater, it appears that factors other than fishing conditions were responsible
for the nore than twofold increase in the tinme necessary to catch a fish. One can
only assune that the average of angler skill levels was reduced once the consunptive
season started. Another factor which can't be neasured is the effect of overcrowding
on angling success. Finding a place to fish in nmost of the traditional fishing spots
was difficult during the first nmonth of the consunptive fishery. In addition, con-
flicts between shore anglers and boat fishernmen increased significantly during the
sane period. It is the author's opinion that the unprecedented nunber of boats on
the I ower O earwater during census intervals 3 and 4 nay have reduced angl er success
by keeping the steel head population in a state of harassnent. We found shore anglers
encountered extrenely poor conditions from m d-Novenber until mid-Decenber when
cool er, drier weather dropped streamlevels and reduced turbidity. During the | ast
census interval of the fall season, catch rates increased nore than 2-fold. In-
creased catch rates resulted froma conbination of inproved river conditions and
from hi gher angler skill levels. W have found that with the onset of nid-w nter
tenperatures, only the dedi cated and expert steel head angl ers continue to fish.

During the 1977 fall season, steel head anglers fishing fromthe bank accounted
for approximtely 40% of the total effort (Table 2), W found this percentage the
| owest recorded during the 9-year investigation. W estimated bank fishernen caught
35% of the sumrer steel head catpured during the fall season. W found this sonmewhat
unusual , since previous census statistics indicated that to catch as high as 35% of
the total harvest, shore anglers needed to account for approximtely half of the
season's fishing effort. During the 10-week consunptive fishery, shore anglers re-
| eased 6% (92) of their steel head.

Boat anglers fished an estinmated 49, 300 hours to catch 3, 105 steel head during
1977, for an average success rate of 15.9 hours per fish (Fig. 4). W observed a
simlar decrease in catch rates for boat anglers once the catch-and-keep steel head
regul ations went into effect. The nearly 5-fold increase in the hours necessary to
catch a steel head after the consunptive fishery began illustrates the effect that
overcrowdi ng and hi gher average angling skills can have on the success rates (Table
1). Steel head angler's use of boats in 1977 far surpassed any previous use estimates
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Table 2. Proportion of total effort and steelhead harvest estimates during
fall steelhead seasons, 1969-1978

Percent of effort by Percent of harvest by
Year Boat anglers Shore anglers Boat anglers Shore anglers
1969 49 51 67 33
1970 50 50 66 34
1971 39 61 42 58
1972 49 51 65 35
1973 66 34 82 18
1974 57 43 68 32
1975% 49 51 55 45
1976% 34 66 42 58
1977 60 40 65 35
1978* 55 45 65 35

*Catch-and-release fishery

13



- 16
20
-24

BOAT ANGLERS ; -2 8

69 70 71 T2 73 74 75 76 77 78

HOURS OF EFFORT
HOURS per FISH

- 18
-24
-30
- 36

- 42

SHORE ANGLERS

69 70 71 72 73 74 75 76 77 78
FALL SEASON

Figure 4. The estimated fall fishing effort (hrs) and corresponding catch rates
(hrs/fish) during a ten-year period from 1969 to 1978, Estimates for
boat and shore anglers fishing the lower Clearwater are treated separately.

14



during a fall season. Traditional steel head fishing areas serviced by boat ranps
i ke Cherrylane, Lenore and Myrtle, became so crowded that effective fishing was
sonmetimes inpossible, Wrkers counted nore than 100 boats fishing between Lew ston
and O ofino on several census trips during the first 30 days of the catch-and-keep
season. We observed nore than 20 boats in the pool bel ow Cherrylane on three

di fferent occasions during the third census interval. As was the case with shore
angl ers, boat use dropped off significantly during the period between m d- Novenber
and m d- Decenber due to poor river conditions.

W estimated that boat anglers fishing for steel head accounted for approxi nately
60% of the fall effort (Table 2). This represented the second hi ghest boat percent-
age during the 9-year investigation. Census estinmates indicated that boat fishermen
al so caught approxinmately 60% of the catch during the fall season. During the 10-
week catch-and-keep fishery, boat anglers released 3% (86) of their steel head.

During the 1977 fall steel head season project personnel made 3,761 angler inter-
views on the lower Clearwater River (Table 3). Approximately 87% of those sanpled
lived in ldaho, and 11% were non-residents. W nade 64 interviews with Nez Perce
tribal fishermen which accounted for only 2% of the sanple. The percentage of non-
resi dent anglers varied considerably during the season. W found that 28% of the
fishermen cane fromother states during the 30-day catch-and-rel ease fishery and 10%
during the first 30 days of the consunptive fishery.

Non-resi dent steel head anglers interviewed cane nmainly fromthe surroundi ng
states. W found 71% of the non-residents resided in Washi ngton, 16%in Montana,
and 13%in other states (Table 3),

We found that anglers fishing with artificial lures accounted for 44% of those
interviewed fromshore. Flyfishernen provided for 10% of the shore interviews and
bait fishermen 45% During the 30 day catch-and-rel ease fishery approximately 50%
of the shore interviews were with flyfishernmen, and 27% of the total angler interviews.
Once the consunptive season began, flyfishernen conposed >1% of the shore anglers
interviewed. Boat angler interviews indicated that 71% fished with artificial lures
and 29% wi th bait.

Angl er interviews showed that the bul k of the steel head harvest occurred in
Area |1, between Lenore and the old WAP Dam site (Table 3). W checked 53% of the
fish sanpled in Area Il, which is also the | ongest census area on the | ower C ear-
water. Anglers fishing in Area | caught 20% of the 1977 harvest while those fishing
in Areas Il and IV took 22% and 5% respectively.

During the 1977 fall steel head season we separated Nez Perce tribal fishing
statistics fromthe total census during the 30-day catch-and-rel ease period. Be-
tween 15 Septenber and 16 COctober, we estimated that tribal fishernen spent 900
hours to catch-and-keep 137 steel head (Table 1). This is sonewhat |ower than the
harvest nmade by Nez Perce fishermen during the first nonth of the 1976 season, but
could be the result of the earlier opening date, since fewer fish would have entered
the Clearwater. W found that Nez Perce anglers provided only 2% of the total inter-
views made in 1977. However, tribal fishernen accounted for 11% of those intervi ewed
during the catch-and-rel ease fishery. Less than 1% of the anglers interviewed during
the consunptive steel head season were Nez Perce.

Attenpts to estimate the nunber of summrer steel head entering the C earwater

Ri ver during the fall fishing season (July-Decenber) have becone increasingly diffi-
cult. Different downstream survival rates between races of Snake River steel head

15



Table 3. summary of angler interviews during thel977 fall steelhead season
on the Tower Clearwater River.

Number Percent
Angler Interviews
Residents 3,294 87
Nez Perce Indians 64 2
Non-residents 404 11
washington 286 71
Montana 65 16
Other States 53 13
Angling Methods
shore Anglers 1,729 46
Lures 769 44
Flies 178 10
Bait 782 45
Boat Anglers 2,049 54
Lures 1,462 71
Bait 587 29
Steel head Caught
Area I 158 20
Area II 415 53
Area III 177 22
Area IV 38 5
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(especially hatchery stocks) and the benefits derived fromjuvenile transportation
nmake predictions based on historical data questionable. Based on the 1977 Snake

Ri ver dam counts (Lower Granite), hatchery returns and steel head harvest rates,
estimated 22,100 fish entered the Clearwater during the fall (Table 4). Using

this estimate, anglers caught approxinmately 23% of the run. But this catch percent-
age may be somewhat high, since anglers probably recaptured sone fish rel eased
earlier during the non-consunptive portion of the season. If only the catch-and-
keep harvest is used, anglers caught 17% of the estimated fall run. However, since
nmost of the fish would have been kept had the consunptive season opened in Septenber
the above harvest figures nore accurately depict the 1977 fishery.

1978 Spring Steel head Fi shery

The ldaho Fish and Gane Conmission net in Decenber and established the first
spring steelhead season since 1974. The steel head season on the |ower C earwater
began 1 January and continued through 15 April. Spring season regul ations all owed
anglers to catch-and-keep six fish during the 4-nmonth fishery.

An unusual ly wet wi nter and above normal tenperatures caused the river to renmain
hi gh and extrenely turbid during nost of the spring fishery. The high water |evels
and poor visibility made nuch of the |ower O earwater unfishable, and steel head
angl ers began shifting their efforts to the North Fork bel ow Dworshak Dam Angl ers
al so concentrated their efforts in the main Cearwater inmediately below the North
Fork confluence. In this area, fromthe confluence dowmnstreamto the McG Il Hole
(Nez Perce County line), river conditions were sonewhat inproved due to clear water
wi t hdrawal s at Dwor shak Dam

The 1978 spring steel head fishery on the |ower Clearwater and North Fork bel ow
Dwor shak Dam far surpassed any previous spring season in both angler participation
and the nunmber of fish harvested. Because of their nmigratory behavior (Ball and
Pettit 1974), large nunbers of hatchery steel head continued to concentrate in the
North Fork and | arger pools inmediately bel ow the confluence in 1978 and the spring
season devel oped into a crowded, alnost carnival-like fishery. Hoping to inprove
their chances, steel head fishernmen tended to fish as close to the hatchery as
possi bl e. During | ate February and through March, workers comonly counted severa
hundred angl ers fishing along the banks of the North Fork between the dam and
hat chery. Because the |daho Departnent of Fish and Gane's cl osure sign sat approx-
imately 9m (30 ft) above the actual confluence, anglers began fishing at the Dworshak
Hat chery point. W often encountered groups of 50 to 100 anglers crowded onto the
point, fishing el bowto-el bow and standi ng one above another on the steep rip-rap
shoreline (Fig. 5). Boat anglers encountered sinilar conditions, and popul ar runs
and pool s becanme difficult to fish because of the nunmber of boats attenpting to
utilize the same areas. Wrkers often counted between 20 and 30 boats between the
MG || Hole and the confluence

W estimated that anglers fished a total of 110,200 hours during the 14-
week spring steel head season and caught 8,960 fish for an average catch rate of 12.3
hours per fish (Table 5). Steelhead anglers fishing fromthe bank spent an esti mated
68, 100 hours to catch 6,200 fish and averaged 11 hours per fish. During the sane
peri od, boat anglers fished 42,100 hours and caught 2,800 steel head for an average
success rate of 15.2 hours per fish. W also estimated that bank angl ers caught-
and-rel eased 93 steel head while their counterparts fishing fromboats rel eased 138
fish during the spring season

During the 1978 spring season, shore anglers spent nearly five tines nore effort
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Table 4. Nunmber of adult steel head counted (July-Decenber) over Wshington Water
Power Dam; estimated effort, harvest, catch rate and percent of harvest
during fall steelhead seasons, 1969-1978.

Clearwater Estimated Percent of

steelhead effort Hours Estimated dam count
Yeara run Chours) per fish harvest harvested
1969 9,522b 52,821 25 2,145 22.5
1970 8,876 44,288 26 1,713 19.3
1971 7,601 39,966 25 1,578 20.8
1972 12,044c¢ 58,561 20 2,998 24.9
1973 9,846 45,252 21 2,141 21.7
1974 2,475¢ 14,248 35 407 16.0
1975 4,400f 3,058 6.7 430 10.0
1976 5,5009 9,063 4.9 1,852 34.0
1977 22,100" 82,500 16 5,130 23.2
1978 10,530 10,935 4.4 2,465 23.0

aThe 1969-1971 and 1977 fishing season opened on 15 September; the following
seasons opened 1 October.

bWwwP Dam counts.

cwwP Dam removed 6 Decmeber 1972.

dBased on estimated 38% of Little Goose Dam count.

eBased on estimated 30% of Little Goose Dam count; season closed 27 October.
fBased on estimated 40% of Lower Granite Dam count; season closed 30 November.
9eased on return to DNFH; season closed 31 December.

hBased 66% of the Clearwater River escapement.
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Figure 5. Steelhead anglers crowding the North Fork confluence located at
Dworshak National Fish Hatchery during the 1978 spring season.
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Table 5. Estimated effort, harvest and average catch rates per 2-week census intervals during the spring
steelhead season on the Tower Clearwater River, 1978.
Interval Shore anglers Boat anglers
Hours Catch H/F Hours Catch H/F
1 Jan. to 14 Jan. 3,616 266 13.6 2,679 174 (12)* 14.4
15 Jan. to 28 Jan. 7,069 709 9.9 4,332 366 (16) 11.3
29 Jan. to 11 Feb. 8,960 588 15.2 5,910 502 (30) 11.1
12 Feb. to 25 Feb. 10,070 959 (57)* 9.9 10,516 809 (27) 11.1
26 Feb. to 12 Mar. 12,041 1,180 10.2 7,146 395 (17) 17.4
13 Mar. to 26 Mar. 16,828 1,717 (15) 9.8 6,746 281 (36) 9.7
27 Mar. to 16 Apr. 9,487 771 (21) 12.0 4,763 247 19.2
Totals 68,071 6,190 (93)* 10.8 42,092 2,774 (138)% 14.5

*Estimated steelhead released



than in 1973, the highest previous estimate (Table 6). Shore anglers al so caught

nmore fish than in any previous season on the |lower Cearwater. The 6,200 steel -

head that we estinmated bank angl ers harvested in 1978 so far surpassed any re-

ported harvest in recent years (post inpoundnent), that our census techni ques

becane suspect. However, Dworshak Hatchery personnel reported that on severa
occasions, anglers fishing fromthe point caught nore than 100 steelhead in a

single day during the spring season. W estimated that shore anglers spent 62%

of the total effort to catch 69% of the spring steel head harvested in 1978 (Table 7),

Al t hough the | ower C earwater River below the North Fork provided excell ent
steel head fishing during the few periods when water conditions inproved, the bul k

of the shore harvest occurred in the North Fork and i medi ately bel ow t he confl u-
ence. The spring fishery was characterized by groups of extremely crowded angl ers
all fishing in the sane area. It is my opinion that anglers fishing for steel head
during the spring will tolerate crowded conditions nore readily than anglers fishing
during the fall season. However, the nunber of fishernen that often crowded the
poi nt of rocks at the mouth of the North Fork nmade it extrenely difficult to avoid
snaggi ng other angler's gear and nunerous altercations were observed between sports-
men at the hatchery point. Wrkers at Dworshak Hatchery experienced problens wth
angl ers leaving their garbage and refuse from cl eani ng steel head on the hatchery
grounds. Fishing pressure becane so intense at the point that angl ers began remaining
there overnight in sleeping bags in order to reserve the best |ocations the next
morning. Wth utilization so heavy, the problens associated with human waste quickly
devel oped, and hatchery personnel were forced to provide tenporary |avatories at the
poi nt. Hatchery personnel also reported several cases of theft and vandali sm during
March, when angl ers began remai ni ng on the hatchery grounds overni ght, GCbviously,
fisheries managers and Dworshak Hatchery personnel should work closely together to
devel op regulations to prevent similar occurrences in future catch-and-keep steel-
head seasons.

St eel headers fishing fromboats spent an estimated 42,100 hours during the
1978 spring fishery, approximately 3 tines nore fishing effort than in 1973 (Table
6). Their estimated catch of 2,774 steel head nore than doubl ed the highest previous
esti mate and woul d have been substantially greater had boat anglers been able to
take advantage of "open" areas at the confluence as shore anglers did. The success
of boat angl ers renmi ned sonewhat |ess than shore angler catch rates during the 1978
spring season, and the difference was the phenonenal success shore anglers
had at the hatchery point. Several of the nore popul ar steel head pool s bel ow the nouth
of the North Fork had intense fishing pressure by boat anglers in the spring and
catch rates probably dropped as a result of the overcrowdi ng.

St eel head angl ers generally have spent nore tine fishing fromboats than from
the bank during spring steel head seasons. Prior to 1978, shore angl ers expended
nmore effort than boaters during only a single spring fishery (Pettit, 1976). This
exception, favoring shore anglers, occurred during 1972 when Dworshak Reservoir
filled and low flows restricted boat traffic (Table 6). W saw a reversal of this
trend again in 1978. Qur estimates showed shore fishernen spent 62% of the tota
effort and caught 69% of the steel head harvested during the spring (Table 7).

Resi dent angl ers accounted for 86% of the 3,500 angler interviews made during
the spring steel head season (Table 8), Non-resident fishernmen accounted for 13%
of our interviews and Nez Perce tribal menbers |less than 1% Mst non-resident
anglers lived in Montana (73%, and by the end of the spring season Montanans were
accounting for approximately 25% of the total anglers interviewed. Anglers living
i n Washi ngton accounted for 23% of the non-residents surveyed. W found that 98% of
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Tabl e 6.

Angl er effort,

season (January-April) on the |lower C earwater River

and 1978

catch and catch rates during the spring steel head

1970- 1974,

Year

Boat anglers

Shore angl ers

Hour s

Cat ch

H[) Hour s

Catch (H F
1970 8,171 282 28. 98 6, 324 47 134.5
1971 7,432 390 19.1 5,120 113 45. 3
1972¢ 323 12 26.9 1, 020 25 40.8
1973° 12, 114 1, 064 11. 4 10, 587 600 17. 7
1974 8, 490 723 11.7 5, 706 252 22.6
1978 42,093 2,774 15.2 68, 071 6, 190 11.0

agpring steel head season cl osed 29 February 1972
PSeason cl osed 15 March 1973

Table 7. Proportion of total effort and steel head harvest estimates during
spring steel head seasons, 1970-1974, and 1978

Percent of effort by Percent of harvest by
Year Boat anglers Shore angl ers Boat anglers Shore angl ers
1970 56 44 86 14
1971 59 41 78 22
1972 24 76 32 68
1973 53 a7 64 36
1974 60 40 74 26
1978 38 62 31 69
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Table 8. Summary of angler interviews during the 1978 spring steel head season
on the | ower Clearwater River

Nunber Per cent
Angl er interviews
Resi dent s 3,004 86
Nez Perce | ndi ans 32 1
Non-r esi dent s 464 13
Mbnt ana 341 73
Washi ngt on 106 23
O her States 17 4
Angl i ng net hods
Shore angl ers 2,070 59
Bai t 2,035 98
Lures 35 2
Boat anal ers 1, 448 41
Bai t 1,119 77
Lures 329 23
St eel head har vest ed
Area | 8 71
Area |1 189 22
Area |11 259 30
Area |V 396 46
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the bank anglers interviewed used bait, and 77% of the boat anglers. The re-
mai ni ng angl ers chose to use artificial lures during the spring season. No
flyfishermen were encountered during the census.

W I d Steel head Escapenent

During the 1977-1978 fish run, | estimated that approximately 6,800 wld
sumrer steel head entered the Clearwater drainage. | arrived at this figure by
conmbi ning the estimates for both returns to Dworshak and Pahsi neroi Hatcheries
(33,700 fish) and then subtracting the hatchery steel head fromthe final dam
count (56,300 fish) for the fish-year. The renaining 22,600 steel head | assuned
wild, and then relied on historical figures to determine the Clearwater R ver
contribution to the wild escapenent. Assuning that 30% of the wild steel head
escapenent over Lower Granite originated from O earwater stocks, then approxi mately
6,800 wild fish entered the Cl earwater River.

Information gained fromfall and spring census interviews indicated steel head
angl ers captured an estimated 900 steel head of wild origin, Wrkers detern ned
15% of the fish harvested during the fall steelhead season, and 3% of the spring
harvest were of wild origin. Therefore, our estimate for wild fish escapenent to
the upper Clearwater and tributaries is 5,900. Although 1978 escapenent renains
far below estinates for wild fish nunbers prior to 1973, it does continue the up-
ward trend fromthe disastrous return in 1975 (Fig. 6).

Census workers neasured a total of 102 wild steel head fromangler's creels
during the 1977-1978 fishery. W found wild steelhead in the catch averaged 72.6
cm (28.6 in) in fork length. Unlike steel head of the hatchery origin, we found
wild fish length frequencies strongly tri-nodal, and indicative of the different
stocks and age-cl ass representation of the various wild races in the C earwater
system (Fig. 7). The initial peak at the 62 cm (24.5 in) length nost likely rep-
resents the smaller race of steelhead utilizing the lower Clearwater tributaries
such as Lapwai, Bedrock and Big Canyon Creeks. The next two peaks may represent
the 1 and 2-ocean age-cl asses of upper Cearwater River wild stocks, utilizing the
maj or tributaries of the Lochsa and Sel way drai nages.

Hi gh stream fl ows and poor weather conditions prevented project workers from
maki ng any steel head spawni ng surveys. However, U. S. Forest Service personnel at
Powel | Ranger District reported observing significantly nore adult fish and redds
in the upper Lochsa and tributaries during the spring of 1978 (Al an Chri stensen
personal conmuni cation). Forest Service workers nade a noderately intensive ocul ar
survey of Crooked Fork up to about 1.6 km (1 m) above the U S. 12 bridge, Papoose
Creek, lower 1.6 km (1 m), Squaw Creek up to the junction of west and east forks,
and the main Lochsa down to Boul der Creek on 18 April 1978. They |l ocated 21 adult
steel head and 25 redds in various |locations. It appeared that the presence of
adul ts had peaked the previous week since they found six redds above the mouth of
Badger Creek with only a single fish in attendance. Wirkers al so reported that
adult fish arrived somewhat earlier in 1978 than they had during the previous 3
years. |In 1977, Forest Service workers only observed five adult steelhead in the
sane area

Dwor shak Hatchery Return

Wirkers at Dworshak Hatchery reported that 12,700 adult sumrer steel head re-
turned to the hatchery | adder and the trap at the base of the damduring the 1978
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spawni ng run, W estimated angl ers harvested 12,004 hatchery steel head in the

| oner Cl earwater and North Fork during 19771978. rn addition to the C earwater
harvest, anglers fishing the Snake R ver between Asotin and the confl uence caught
overw ntering Dworshak Hatchery steel head prior to their return to the dearwater.
| estimated, based on punch card returns fromboth Idaho and Washi ngton, that an
addi ti onal 2,000 Dworshak fish were harvested in the Snake River. Therefore, a
total of approximately 26,700 Dworshak steel head returned to the O earwater drain-
age. This escapenment represents 47% of the steel head that crossed Lower Granite
Dam (56, 970) during the 1977-1978 fish year

The very successful return of hatchery steelhead in 1977-1978 nore than
doubl ed the best previous returns in 1973 and 1974 (Table 9). | estimted that
Dwor shak Hatchery fish provi ded approxi mately 80% of the C earwater escapenent,
and al so accounted for 93% of the steel head harvested during 1977-1978. Dworshak
Hat chery returns averaged 54% of the entire Cl earwater escapenent and ranged between
35% to 70% during the 5-year period beginning in 1973 (Table 9).

Proj ect workers measured 1, 155 sunmer steel head fromangler's creels during the,
1977-1978 fishery on the | ower C earwater which showed marks and deformed fins of
hat chery origin. The sports catch was characterized by an al nost conpl ete absence
of smaller 1-ocean hatchery steel head and a | arger-than-average size for 2-ocean
fish. W found that the average fork length for hatchery fish in the sports catch
neasured 84.3 cm (33.2 in). Only 4. 7% of the hatchery fish nmeasured were under 73
cm (29 in), the fork length which usually denotes a 1-ocean return. W found | ength
frequenci es for hatchery steel head neasured fromangler's creels strongly uni-noda

(Fig. 7).

A total of 1,288 (10% steel head were sanpl ed at Dworshak Hatchery during the
1978 spawni ng operations. Wrkers neasured each fish to the nearest 25 nm (0.1 in)
in fork length. The 1,288 fish nmeasured consisted of 384 (30% nmales and 904 (60%
femal es. The average length for returning adults in the 1978 spawning run was 84.3
cm(33.2 in), identical to the average | ength recorded fromthe sports harvest. The
average length for fermales was 82.6 cm (32.5 in) and 86.9 cm (34.2 in) for males.
Only in 1974 was the average length for returning adults |arger, when mal es averaged
89.3 cm (35.2 in) and fermales 83.9 cm (32.9 in). The simlarity to the 1974 return
shoul d be noted, especially since returning 2-ocean adults would be progeny of the
1974 brood. As expected, the length frequency distribution for 1978 hatchery adults
was strongly uni-nodal (Fig. 8).

W estimated the final return percentage for the 1974 rel ease at .091, slightly
hi gher than the previous release (Table 10). The 1977-1978 fish run conpleted the
1, 2 and 3-ocean return for adults fromthe 1974 outm gration. Many of the now
conpl eted nitrogen abatenment structures at Snake and Col unbia Ri ver projects had not
been conpleted in 1974 and downstream nortality remained high. Mass juvenile trans-
portation around the seven inpoundnents had not yet begun. Poor adult returns from
1974 rel eases at Dworshak Hatchery al so occurred due to the poor health of snolts
reared at the hatchery. Wrkers downstream fromthe hatchery reported that Dworshak
snolts trapped at Little Goose Damwere in the poorest condition of any rel ease yet
observed. W estimated only 3,100 adults returned to the Clearwater River and the
hatchery from a rel ease of approxi mately 3,397,000 snolts.
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Table 9. The estimated number of steelhead into the Clearwater River and the proportion of Dworshak Hatchery
fish and native, wild steelhead entering the river for the fish runs between 1972-73 and 1978-79.
The table includes harvest estimates for both hatchery and wild steelhead as well as escapements to
Dworshak Hatchery and upper Clearwater tributaries.

Run component 1972-73 1973-74 1974-75 1975-76 1976-77 1977-78 1978-79
Estimated run size 20,330 14,610 3,640 6,400 6,360 33,530 15,960
Hatchery return 11,890 10,230 1,8502 2,280a 3,510 26,730 9,550
Percentage 58.5 70.0 50.8 35.6 55.2 79.7 59.8
Harvest 2,068 2,320 290° 430b 410b 14,000¢ 4,610

To Dworshak 9,830 7,910 1,560 1,858 3,100 12,730 4,940
wild fish return 8,440 4,300 1,000 2,200 2,850 6,800 6,410
Percentage 41.5 29.4 27.5 34.4 44.8 20.3 40.2
Harvest 3,325 650 1000 1000 50b 900 210
Escapement 5,115 3,650 900 2,100 2,800 5,900 6,200

apoes not include hatchery straying past North Fork
bNez Perce Tribal harvest only (catch-and-release)
cIncludes 2,000 steelhead caught in Snake River
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Figure 8. The length frequency of Dworshak hatchery steelhead during
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Table 10. Number and percent of adult steehead returns to the Clearwater River from Dworshak smolt
releases. Returns include hatchery spawning run and harvest in lower Clearwater River.
Release
year No. smolts One ocean % Two ocean o Three ocean % Total %
1970 1,371,543 (1972) (1973) (1974) 11,656
834 .061 9,916 .723 906 .066
1971 3,143,573 (1973) (1974) (1975) 10,222 .325
1,421 .045 8,767 .280 34 .001
1972 976,554 (1974) (1975) (1976) 3,320 .340
1,872 .192 1,393 .143 55 .006
1973 2,199,899 (1975) (1976) (1977) 1,916 .087
414 .020 1,450 .066 52 .002
1974 3.397.859 (1976) (1977) (1978) 3,084 .091
345 .010 2,345 .070 394 .001
1975 1,761,900 (1977) (1978) (1979) 28,180 1.600
1,115 .066 25,413 .440 1,612 .092
1976 1.753.300 (1978) (1979)
905 .052 7,919 .430
1977 1,850,000 (1979) .027
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RADI O TELEMETRY | NVESTI GATI ON

VWar m Tenper ature Hooking Mrtality

During the spring and sunmer of 1977, | approached the Trout Unlinited
organi zation to inquire whether steel head catch-and-rel ease research on the
Cl earwater would qualify for special TU funds designated for fisheries research
Al t hough unabl e to provide research funds, TU directors made fundi ng arrangenents
t hrough the American League of Anglers for purchase of radio tracking equi pnent.
A $1,000. 00 donation fromthe ALA Education and Research Foundati on provided the
funds necessary to purchase 14 fish transmtter nodules. | used the transnmitters
to nonitor the behavior and determne the ultimate fate of summer steel head caught -
and-rel eased during the late sunmmer period while water tenperatures remai ned above
15 C (59 F) in the lower Cearwater River

Work by project personnel in 1976 indicated that a differential hooking
nortality could possibly exist between steelhead released in the early fall, when
river tenperatures remained above 15 C (59 F) and fish rel eased by anglers |ater
inthe fall and winter nonths (Pettit 1977). Workers marked rel eased steel head by
placing a netal jawtag on the nandi ble. Radio telenetry equi pnent offered us an
advant age over conventional narking nethods, allowi ng workers continuous information
on the novenent and behavior of released fish. | felt this advantage was necessary
in order to confirmtheir fate. Tag recovery prograns previously used by C earwater
steel head workers proved the majority of hatchery fish survived capture-and-rel ease,
but provided no information on those individuals which avoi ded recapture acid failed
to return to the hatchery.

Project workers and cooperating sportsmen tagged and rel eased nore than 600
adult summer steelhead in the |ower Cl earwater River during the 1975-76 and 1976-
77 fish runs, and only three jaw-tagged carcasses were ever recovered (Pettit, 1978).
It seened hooking nortality was very |ow, or steelhead carcasses renai n subnerged
i n deeper pools or hidden for reasons related to reduced rates of deconposition due
to cold water tenperatures. We hoped radio | ocation procedures would enable us to
det erm ne whether or not a released fish had been killed, and possibly to | ocate
and recover the carcass.

We began equi pping captured steelhead with radio transmtters on 3 Septenber
and had placed all 14 transmitters in released fish by 24 Septenber, 1977. W
originally hoped to use only Dworshak Hatchery steel head during the hooking
nortality investigation so that transnmitters night be recovered at the hatchery
during spawni ng operations. It would also allow workers to identify and deterni ne
the occurrence of radio loss fromregurgitation, since we also marked transmtter-
equi pped fish with external marks (jaw and anchor tags). However, we only captured
five hatchery steel head during the period when water tenperatures remai ned above
15 C (59 F). The renmining 10 steel head were deternined to be of wild origin based
on external marks and fin condition. W caught five individuals using flyfishing gear
(3 hatchery and 2 wild steel head). The remaining 10 fish (2 hatchery and 8 wild
st eel head) were captured using hotshots trolled froma jetboat.

We found the apparent survival rate of radi o-equi pped, caught-and-rel eased
summer steel head extrenely high, although the nigratory behavior of wild fish re-
| eased during the study made it difficult to access long-term survival after rel ease.
O the 14 steel head originally caught by hook-and-Iine during Septenber, only a single
i ndi vidual died as a result of hooking injuries. W caught, tagged and rel eased this
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steel head (wild, 66 cm female) on 13 Septenber by hotshot and noted during the
taggi ng process that gross injury had occurred in gill arches. W |ocated the
subnerged carcass three days later, approximately 1 km (0.6 m) bel ow the rel ease
site in the tailout of the Hatwai Creek pool, river km10.7 (m 6.6). By using
the radio location ability of a small, hand-held | oop antenna, we "honed" in on
the carcass and recovered it in approximately 2m (6.5 ft) of water. W recovered
the transmitter and placed it in another fish on 23 Septenber. W tracked the
remai ning 13 individuals, and the fish equi pped with the recovered transmtter,
for periods ranging between 4 and 177 days. O the 8 surviving steel head of wild
origin, 6 mgrated back downstreamand | eft the Clearwater within 3 weeks after
capture. We assuned these individuals left the | ower C earwater since project
personnel could not |ocate the missing steel head between the Mddle Fork, km 119.5
(m 74), and the Snake River confluence. On 30 Cctober, | |ocated two of the

m ssing wild steel head between 1 km (0.6 nm) and 8 km (5 ni) above Lower Ganite
Dam (Fig. 9). Oher missing individuals may al so have dropped downstreaminto
Lower Granite Reservoir but avoided detection. Radio-tracking in the pool is ex-
trenely difficult due to river depths and signal interference from high voltage
transm ssion |ines.

We tracked the two remaining wild steelhead in the | ower Clearwater for a
period of 41 and 138 days respectively. The first individual remained in the
rel ease area (Spalding pool, km19.2, m 12) for approxinmately 20 days, then began
nmovi ng upstream and remained in the Myrtle Beach area until |ate January, 1978.
We then tracked it back downstreamuntil |osing the signal on 2 February at the
H ghway 95 bridge. The second fish was released on 13 Septenber at the Cat Hol e,
km9.8 (m 6), and noved upstreamuntil we lost it at Cottonwood Creek on 22 Cctober.
It is likely that this individual was caught and killed by a steel head angler, since
the consunptive steel head season began on 17 Cctober.

We nonitored the novenents of the five hatchery steel head for periods ranging
between 42 and 173 days after release. All radio-equipped hatchery fish noved
upstream after rel ease except for one individual which renained in the same poo
until we lost the signal after 122 days. Two were recaptured and rel eased a second
time. O the 4 transnitter-equi pped hatchery fish which we tracked upstream after
rel ease, 2 returned directly to the North Fork where we believe anglers caught them
before they could enter the hatchery. The third individual's transmtter failed
shortly after original capture near the U S. Hi ghway 12 bridge, km 23.5 (m 14.6),
on 24 Septenber. W did track its novenent downstreamto the Spal ding pool, km 19.3
(m 12), during the 2-day period while the transmitter conti nued working. W
theorized the fish hadn't suddenly mgrated out of the dearwater when we |ost radio
contact, since the signal strength and pul se frequency of the transmtter becane
irregular inmmediately after release. We therefore suspected transmitter failure
when we could no | onger nonitor that particular frequency. Project workers checked
an angl er who had caught and kept the steel head just below the North Fork, km 62.8
(m 39), on 5 Novenber. The angl er had kept the external dart tag, but had failed
to locate the transmtter while cleaning the fish. The fourth hatchery fish which
di spl ayed upstream novenent after rel ease at Turkey Island, km 23.2 (m 14.4) on
14 Sept enber was subsequently recaptured by project personnel on 23 Septenber at the
sanme | ocation. Five days later the hatchery fenal e began novi ng upstream and had
reached the North Fork confluence by 6 Decenber. However, we continued to track her
upstreamin the main Clearwater until she entered the Mddle Fork on 21 January. The
fish remai ned above Kooskia, km 119.7 (m 74.4), until 30 January and then began novi ng
sl ow y back downstream and entered the North Fork on 7 March
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I have attenpted illustrati ng novenent of caught-and-rel eased steel head from
the lower Clearwater in Figure 10. The figure descri bes novenent of transmtter
equi pped fish fromthe Snake River confluence upstreamto the Mddle Fork at river
km 125.5 (m 78). Distance downstreaminto Lower Granite Reservoir bel ow the
Cl earwat er confluence is also included in the figure. Mwvenments during the 7-nonth

tracki ng period appear as individual |ines beginning at capture sites and dates.
Vertical bars which term nate "tracking"” lines indicate |ast radio contact. Circles
i ndi cate angler captures, and the crosses, recapture and release sites. The North
Fork, at river km64.4 (m 40), is illustrated on the vertical axis. Because nove-
ment illustrated on a large scale failed to describe shorter novenent and did not
rel ate novenent of study fish to river flows and tenperature changes, | have included

a short tracking history and log for each of the transmtter equi pped steel head.

Tracki ng Log

| caught, tagged and rel eased the first radi o-equi pped sumrer steel head on 3
Sept enber just bel ow Rattl esnake Creek near Lenore, km41.8 (m 26) | used a fly-
rod and |l anded the fish in approxinmately 15 mnutes. The fenal e steel head appeared
to be of wild origin and neasured 66 cm (26 in) in length. Water tenperature and
di scharge were 18 C (64 F) and 3,900 cfs, respectively. The fenmale remained in
the sane riffle where released until 20 Septenber when | |ocated her tracking up-
streamat 0900 hr. On the return trip dowriver, | failed to | ocate her. Believing
that she had noved upriver | continued to search between Lenore and Orofino for
several days, but never located the fish again. The flows from Dworshak increased
on 20 Septenber and di scharge went from 3,300 to 6,200 cfs which may have stimul at ed
a rapid, downstream novenent. | now believe that the fish was a wi |l d steel head
from anot her Snake River tributary and had entered the Clearwater to avoid higher
tenperatures in the mddl e Snake.

Fi sh #1

Fr equency Location--river Kk Dat e Fl ows Tenp. Renar ks
6.24 Ratt| esnake Cr. 41.8 0-3 3900 18.5 W F #6
6. 25 " " 9-4 3470 18.0 down 100 m
6. 25 “ “ 9-10 2740 17.0
6. 25 " “ 9-14 2560 16.5 down 100 m
6. 25 “ " 9-15 2530 16,5
6.24 " ‘ 9-17 2670 16.5
6. 24 “ “ 9-18 3140 16.5 up 200 m
6. 29 “ “ 9-20 6140 16.5 up 100 m
6. 25 Couldn't locate 9-20

I caught the next fish (#2) on 10 Septenber at Turkey Island bel ow the Arrow
Bridge, km23.2 (m 14.4). 1 used a flyrod, and | anded the 66.5-cm (26.2-in)
hatchery nale after a 15 minute fight. Water tenperature and di scharge were 17.8 C
(64 F) and 2,740 cfs. The hatchery male remai ned in the sanme general area al ong
Turkey Island until 25 Septenber, when it was recaptured by a flyfishernmen in the
same riffle where | released it. After its release the second tine, the fish dropped
down into the tailout of the Turkey Island pool and remined there until we |ost
contact on 17 January 1978. | searched the |ower C earwater between the North Fork
and Snake Ri ver unsuccessfully and suspect that the transmitter failed or that an
angl er caught it w thout recovering the tag.
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Fish #2

Frequency Location--river km Date Flows Temp Remarks
6.35 Turkey Island 26.2 9-10 2740 17.8 HM #6
6.35 Turkey Tailout 26.0 9-19 3310 16.1 down 150 m
6.35 Lower Turkey 25.8 9-23 7070 13.4 down 100 m
6.35 Lower Turkey 25.8 9-25 3930 13.9 recaptured
6.35 Turkey Island 26.0 9-26 7120 14.5 up 150 m
6.35 Lower Turkey 25.6 10-1 10200 12.8 down 200 m
6.35 - Lower Turkey 25.6 10-27 7130 10.5 - - -
6.35 Turkey Island 26.2 11-1 5060 8.3 up 200 m
6.35 Lower Turkey 25.6 11-11 5400 6.1 down 200 m
6.35 Lower Turkey 25.6 12-5 22600 4.4 - - -
6.35 Middle Turkey 25.8 12-20 19000 4.4 up 200 m
6.35 Middle Turkey 25.8 1-6 15800 2.8 - - -
6.35 Middle Turkey 25.8 1-10 19700 3.3 - - -
6.35 Couldn't Tlocate 1-17 19800 3.3 Lost-caught

The third steelhead (#3) was equipped with a transmitter on 13 September at
the cat Hole, km 9.8 (mi 6.1). we used a hotshot, trolled from the jetboat to
capture a 68.6-cm (27-in) wild female. water temperature and discharge were 17.2 C
(63 F) and 2,610 cfs, respectively. As with all steelhead we captured from the jet-
boat, we played them to exhaustion, netted them into the boat and placed the trans-
mitter into the stomach without the use of MS-222. we released all boat caught fish
along the shore, away from the main current. The wild female remained in the Cat
Hole, km 9.8 (mi 6.1), for 4 days then moved downstream approximately 500 m (547
yd) where it remained until 28 September. She began moving upstream on 2 October
and had reached Cottonwood Creek by 21 october, km 30.9 (mi 19.2). The fish was
located approximately 300 m (328 yd) above Cottonwood Creek the following day,
holding in a very popular riffle used by steelhead anglers. I was unable to locate
her on 24 october, and unsuccessfully searched between Orofino and the confluence.
I strongly suspect the fish fell victim to an angler who failed to find the tag or
recover the transmitter. The fish also may have migrated downstream and entered the
Snake River.
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Fish #3

Frequency Location--river km Date Flows Temp. Remarks

5.4 cat Hole riffle 9.8 9-13 2610 17.3 WF #7
5.4 Ccat Hole pool 9.7 9-15 2530 17.2 down 100 m
5.4 cat Hole pool 9.7 9-17 2670 16.7 down 50 m
5.4 0old mi11 boom 9.3 9-17 down 500 m
5.4 0old mi11 boom 9.3 9-28 10800 13.4 -
5.4 Cat Hole tailout 9.6 10-2 8970 12.8 up 200 m
5.4 Upper Cat Hole 9.8 10-3 8210 12.8 up 300 m
5.4 Upper cCat Hole 9.8 10-6 5280 12.8 _ -
5.4 Lower Tiki 10.5 10-6 up 500 m
5.4 Lower Tiki 10.5 10-7 5190 13.9 - - -
5.4 KOA pool 11.9 10-9 5100 12.2 up 1.4 km
5.4 KOA riffle 12.2 10-15 4520 11.7 up 300 m
5.4 Spalding Mill 17.3 10-17 4330 11.1 up 5 km
5.4 Ccatholic creek 22.2 10-18 4900 11.1 up 5 km
5.4 Gibbs Eddy 25.6 10-20 5200 11.7 up 3.4 km
5.4 Ccottonwood Cr. 30.9 10-21 6880 11.7 up 5.3 km
5.4 cottonwood

riffle 31.6 10-22 4530 11.1 up 700 m
5.4 Couldn't locate 10-24 3740 10.5 caught?

we caught and tagged the fourth (#4) steelhead on 13 September in the Cat
Hole km 9.8 (mi 6.1). We again used the trolling-hotshot method to Tland the small,
63.5-cm (25-in) wild female. River conditions were the same as above. This steel-
head remained in the same Tocation for 9 days until we lost radio contact. I
tracked upstream to Greer, and downstream into the Snake River where I unsuccessfully
searched as far upriver as the Grande Ronde confluence. I assume she dropped down-
stream and entered Lower Granite Reservoir, but I never relocated her during sub-
sequent searches in the Granite pool.

Fish #4
Frequency Location-river km Date Flows Temp. Remarks

11.4 cat Hole pool 9.7 9-13 2610 17.3 WF #5
11.4 Cat Hole pool 9.7 9-14 2560 16.7 same

11.4 Cat Hole pool 9.7 9-15 2530 17.2 same

11.4 cat Hole riffle 9.8 9-17 2670 16.7 up 200 m
11.4 Cat Hole riffle 9.8 9-19 3310 16.1 - - -
11.4 cat Hole pool 9.7 9-21 8830 16.1 down 200 m
11.14 Couldn't Tlocate 9-22 9730 13.9 lost

The fifth steelhead was also caught on 13 September just below the new
Spalding Bridge, km 16.9 (mi 10,5), using the trolling-hotshot method. River
conditions were the same as above, After release, we tracked the 76.2-cm (30-1in)
wild female for 8 days before we lost contact. She remained in the Spalding Bridge
pool until contact was lost on 21 September. This was one of several steelhead Tost
shortly after increased flows from Dworshak discharge occurred on 20 September. I
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assume she moved downstream into the Snake River since I unsuccessfully searched
between Kooskia and the confluence.

Fish #5
Freguency Location--river km Date Flows Temp. Remarks
5.28 Hwy. 95 bridge 16.9 9-13 2610 17.3 WF #11
5.28 Hwy. 95 bridge 16.6 9-15 2530 17.2 down 300 m
5.28 Hwy. 95 bridge  16.6 9-20 6140 16.7 - - -
5.28 Couldn't Tocate 9-2 8830 16.5 lost?

The sixth fish (#6) behaved identically to the wild female above. We caught
the 78.7-cm (31-in) wild female in the Spalding bridge pool, km 16.9 (mi 10.5), on
the same day, 13 September. River conditions remained the same as above. She
stayed in the bridge pool for 5 days after release, then dropped down approximately
500 m (547 yd) on 21 September when the flows increased. She continued downstream
another 500 m and we lost contact with her on 24 September near Hog Island, km 15.2
(mi 9.4). 1 assumed this individual moved out of the Clearwater overnight, and
entered the Snake River.

Fish #6

Freguency Location--river km Date Flows Temp. Remarks
2.15 spalding bridge pool 16.9 9-13 2610 17.2 WF #12
2.15 Spalding bridge pool 16.9 9-18 3140 16.1 - - -
2.15 Lower bridge pool 16.4 9-21 8830 16.7 down 500 m
2.15 Upper Hog Island 15.1 9-22 9730 13.9 down 500 m
2.15 Upper Hog Island 15.1 9-23 7070 13.4 - - -
2.15 Middle Hog Island 14.9 9-24 6420 14,5 down 200 m
2.15 Ccouldn't locate 9-25 3930 13.9 Tost?

The seventh (#7) steelhead provided the only documented hooking mortality.

As previously mentioned, we captured it on 13 September near the KOA riffle, km
11.9 (mi 7.4). The 66-cm (26-in) wild female showed gross injury and a continual
Toss of blood from the gill arches when we released her. Death may have occurred
immediately after release since the transmitter signals indicated a slow, steady
downstream movement after release. We recovered the carcass approximately 1.4 km
(0.9 mi) below the release site near the Hatwai Creek pool, km 10.5 (mi 6.5).
Radiolocation was facilitated by using a hand held, loop antenna. The carcass was
found slowly moving along the bottom of the Hatwai pool tailout, 4 days after re-
Tease.
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Fish #7

Freguency Location--river km Date Flows Temp, Remarks
4.40 KOA riffle 11.9 9-13 2610 17.2 WF #6
4.40 Tiki Run 11.3 9-14 2560 16.7 down 600
4.40 Lower Tiki Ru  10.5 9-14 down 800
4.40 Lower Tiki Run 10.5 9-15 2520 16.7 - - -
4.40 Lower Tiki Ru  10.5 9-16 2520 16.7 mortality

n

I caught and released the eighth (#8) radio-equipped fish using fly fishing
gear on 14 September at Turkey Island km 23.2 (mi 14.4). The 78.7-cm (31-in)
hatchery female fought for 25 minutes. River temperatures and discharge were 16.5
C (61.7 F) and 2,560 cfs, respectively. She remained in the Turkey Island pool, km
23.1 (mi 14.4), and was recaptured by project personnel trolling hotshots on 23
September. We Tocated the fish's position with the hand held antenna in an attempt
to find a concentration of steelhead and began fishing above its holding area. The
fish was hooked almost immediately, and fought very determinedly for the second time.
we did not realize that the fish we were about to tag carried a transmitter until the
orange dart tag was discovered as it lay on the boat bottom. we added an opercal
punch, for identification purposes, and quickly released it. After its second release
it dropped downstream 200 m (219 yd) and then began moving upstream 4 days later. We
followed her movement upriver for the next 50 days until she reached the North Fork
confluence, km 64.4 (mi 40) on 10 November. Two days Tater, we tracked her back down-
stream into the McGill hole, km 60.7 (mi 37.7), where the fish remained until the late
November-early December floods. We began tracking her upstream 6 December, and
continued until she stopped near the island above Lawyers Creek, km 116.6 (mi 72.5),
on 10 January. She moved upstream again as far as river km 126.4 (mi 78.5) on 21
January and then began slowly dropping back downriver. we Tocated her at the mouth
of Lawyers Creek on 21 February and then monitored a fairly rapid return to the
North Fork by 7 March. Contact was lost on 11 March along side Dworshak Hatchery in
the main river and I assumed the fish was caught in the intense fishery occurring at
the confluence point.
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Fish #8

Frequency Location--river km Date Flows Temp Remarks
10.36 Turkey Island 23.2 9-14 2560 16.7 H F #11
10.36  Arrow tailout 23.4 9-17 2670 16.7 up 200m
10.38 Arrow tailout 23.4 9-23 7070 13.4 recaptured
10.38 Middle Turkey 23.1 9-25 3930 13.9 down 300m
10.37 Middle Turkey 23.1 9-26 7120 14.5 - - -
10.37 Arrow tailout 23.4 9-27 8200 13.9 up 300m
10.35 Arrow bridge pool 23.7 9-28 10800 13.4 up 300m
10.35  Gibb's eddy 25.4 10-1 10200 12.8 up 1.7 km
10.44 Gibb's eddy 25.7 10-3 8210 12.8 up 300m
10.44  vest Pocket 28.7 10-5 5310 12.8 up 3 km
10.44  Myrtle pool 30.1 10-6 5320 12.8 up 1.4 km
10.44 Myrtle Beach 30.4 10-8 5200 12.8 un 300m
10.44 Cottonwood Creek 30.9 10-9 5200 12.2 up 500m
10.44 Cherrylane pool 33.8 10-10 5150 11.1 up 2.9 km
10.44 Cherrylane bridge 35.7 10-10 ---- -—-- up 1.9 km
10.44 Pine Creek 37.9 10-15 4520 11.7 up 2.2 km
10.44 windmill pool 40.0 10-18 4900 11.1 up 2.1 km
10.44 windmill tailout 39.7 10-22 4530 11.1 down 300m
10.44 Upper Pine Creek 38.6 10-27 7130 10.5 down 1.1 km
10.44 Squaw Rapids 41.6 10-27 -——- -——- high-muddy
10.44 Lenore Bridge 46.7 10-30 5640 8.9 up 5.1 km
10.44 Kamp Tomahawk 53.1 11-2 5340 7.8 up 6.4 km
10.44 Kamp Tomahawk 53.5 11-6 5870 7.2 up 400m
10.44 Big Canyon Creek 56.8 11-8 5900 6.1 up 3.3 km
10.44  North Fork point 64.2 11-10 5380 6.6 up 7.4 km
10.44 North Fork point 64.2 11-12 5120 6.6 - - -
10.44 Black Rock 63.2 11-16 5960 6.0 down 1 km
10.44 McGill riffle 62.3 11-18 14000 5.5 down 900m
10.44 McGill pool 61.1 11-19 13700 5.5 down 1.2 km
10.44 Lower McGill 60.2 11-26 16500 4.4 down 900m
10.40 Middle McGiTl 61.0 12-4 28700 4.4 up 800m
10.40 powrshak Hatchery 64.6 12-6 13700% 1.7% up 3.6 km
10.40 orofino Airport 70.1 12-7 13300 1.1 up 6.0 km
10.40 Orofino Gun Club  73.7 12-8 11300 2.2 up 3.6 km
10.40 Orofino Gun club  73.5 12-10 9350 .8 down 200m
10.40 Mile Post 50.8 81.7 12-13 10600 1.1 up 8.2 km
10.40 Six Mile Creek 94.9 12-14 19900 1.1 up 13.2 km
10.40 Mile Post 60.4 97.2 12-15 21700 1.7 up 2.3 km
10.40 Mile Post 64.2 103.3 12-18 14700 3.0 up 6.1 km
10.40 Kamiah bridge 108.0 12-24 8040 .8 up 4.7 km
10.39 Kamiah bridge 108.2 1-2 3200 -8 up 200m
10.40 Kamiah Islands 111.1 1-10 6910 .8 up 2.9 km
10.40 Mile Post 74.8 120.4 1--21 7340 .8 up 9.3 km
10.40 south Fork Conf. 118.1 1-30 5360 1.1 down 2.3 km
10.40 South Fork Conf. 118.2 2-4 5940 1.1 very muddy
10.40 Kamiah Airport 109.4 2-8 9010 2.2 down 8.8
10.40 Kamiah Airport 109.2 2-11 6600 2.2 down 200w
10.40  Heart of Monster 109.0 2-15 6580 2.2 down 200m
10.40 Lawyers Creek 108.2 2-21 7340 2.8 down 200m
10.40  Lawvers cCreek 108.2 2-24 6070 2.8 - - -
10.40 Mile Post 63.5 102.2 2-27 5880 3.0 down 2 km
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Fish #8 (Continued)

Frequency Location--river km Date Flows Temp, Remarks
10.40 orofino Gun Club  73.7 3-2 7500 3.0 down 28.5
10.40 orofino Airport 70.1 3-5 7140 3.3 down 3.6 km
10.40 sSlaughter House 65.3 3-7 7300 3.3 down 4.8 km
10.40 cCouldn't Tocate 11000 3.3 caught?

e
=

orofino guage after 6 Dec.

we caught and released the ninth (#9) steelhead on 17 September near Spalding
Park, km 19.2 (mi 11.9) using the hotshot-trolling method. River temperature was
16.7 C (62.1 F) and flows at Spalding, 2,670 cfs. The fish was a wild female
approximately 68.6 cm (27 in) in Tength. She remained in the Spalding pool for
the next 19 days. wWe tracked upstream movement beginning on 9 October and followed
her progress upriver as far as Cottonwood Creek, km 30.7 (mi 19.1). on 28 November
the wild female began dropping downstream and spent the month of December in the
Myrtle Beach pool, km 28.8 (mi 17.9). She remained in the Myrtle Beach area until
we Tost contact on 22 January. We relocated her on 31 January just below the new
Spalding bridge where she remained until we lost contact for the last time on 3
February. I could not locate the signal while searching between the North Fork and
confluence. Fishing pressure was moderately heavy below the Spalding bridge during
the same period and she may have been captured or moved downstream rapidly and
entered the Snake River.

Fish #9

Frequency Location--river km Date Flows Temp. Remarks
1.12 Spalding Park 19.2 9-17 2670 16 .7 WE—H7
1.10 Lapwai Creek 19.0 9-17 ——— _———— down 200 m
1.10 Sspalding Park 19.3 9-18 3140 16.1 up 200 m
1.20 spalding Park 19.3 10-6 5280 12.8 - -
1.20 Catholic Creek 22.1 10-9 5100 12.2 up 2.8 km
1.20 Turkey Island 23.2 10-10 5160 11.1 up 1.1 km
1.19 Turkey Island 23.2 10-15 4520 11.7 - -
1.18 Arrow bridge 23.6 10-17 4330 11.1 up 400 m
1.17 Gibb's Eddy 25.7 10-18 4900 11.1 up 2.1 km
1.16 Gibb's Eddy 25.5 11-3 5400 6.1 down 200 m
1.18 Gibb's Eddy 25.8 11-12 5120 6.1 up 300 m
1.18 Myrtle Islands 27.4 11-15 5470 5.0 up 1.6 km
1.13 Myrtle Rapids 28.4 11-18 14000 4.4 up 1.0 km
1.13 cottonwood Creek 30.7 11-19 13700 4.4 up 2.3 km
1.13 cottonwood Creek 30.7 11-27 13700 3.3 - - -
1.13 Myrtle Beach 28.8 11-28 16100 2.8 down 1.9 km
1.13 Myrtle Beach 28.6 11-29 16700 2.8 down 200 m
1.13 Myrtle Beach 28.8 1-16 18600 3.3 up 200 m
1.13 Myrtle bridge 28.9 1-21 20100 3.3 up 100 m
1.13 couldn't Tlocate - 1-22 20500 2.8 Tost
1.13 spalding bridge 16.5 1-31 16500 3.3 down 12.4 km
1.13 spalding bridge 16.4 2-2 16500 3.9 down 100 m
1.13 couldn't Tlocate - 2-3 17500 3.9 caught-Tost?
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we caught and released the tenth (#10) radio equipped steel head on 17 September near
the middle channel of Hog Island, km 15.2 (mi 9.5), by trolling a hotshot. River
temperature and discharge were the same as above. We released the wild, 68.6-cm
(27-in) male in the deep run between the islands, km 15.1 (mi 9.4), and lost con-
tact with him in the same location 23 days later. we verified that the fish was
alive several times during the 3-week period, but failed to relocate the steelhead
while searching between the North Fork and confluence once we Tost contact. On 30
Ooctober, I located the fish approximately 8 km (5 mi) above Lower Granite Dam while
searching the Snake River reservoir. I can only surmise that the individual had
become disorientated, or that it may have been a Tuccannon River or Tlower Snake
River tributary fish which had temporarily strayed across Lower Granite.

Fish #10

Frequency Location--river km Date Flows Temp. Remarks
8.45 Hog Island pool 15.2 9-17 2670 16,7 WM #7
8.45 Hog Island pool 15.2 9-25 3930 13.9 no movement
8.45 Hog Island riffle 15.4 9-26 7120 14.5 up 200 m
8.38 Middle island 15.1 9-27 8100 13.9 down 300 m
8.40 Middle island 15.1 10-1 10200 12.8 - - -
8.40 Hog Island riffle 15.3 10-6 5280 12.8 up 200 m
8.50 Middle island 15.1 10-6 -— -— down 200 m
8.50 Lower isTland 14.9 10-9 5100 12.2 down 200 m
8.50 Couldn't locate 10-10 5160 11.1 Tost
8.50 Lower Granite pool NA 10-30 NA NA 8 km above dam

we tagged and released the eleventh fish (#11) in the slack water arm of Lower
Granite pool near the PFI intake, km 5.9 (mi 3.7), on 17 September. water temper-
ature was 17.8 C (64 F). we captured the 66-cm (26-in) wild female by trolling
hotshots. We had difficulty receiving transmitter signals due to high tension,
transmission Tines in the vicinity, and lost contact altogether 3 days after release
when flows increased. we searched unsuccessfully upstream and downstream into the
Snake River from the jet boat. Since the steelhead was captured in a documented,
high density "holding" area, I suspect she was most likely a Salmon River, or upper
Snake tributary fish temporarily holding in the cooler, Clearwater arm of the
reservoir.

Fish #11
Frequency Location--river km Date Flows Temp. Remarks
2.38 PFI Mill Run 5.9 9-17 2670 17.8 WF #6
2.38 PFI Mill Run 5.8 9-18 3140 17,0 weak
2.38 PFI Mill Run 5.8 9-19 3310 17.0 weak
2.38 Lost contact 5.8 9-20 6140 16.7 flows up

I caught-and-released the twelfth (#12) radio-equipped steelhead with fly-
fishing gear on 19 September near Rattlesnake Creek, km 45.4 (mi 28.2). The 63.5-
cm (25-in) wild female fought for 10 minutes prior to tagging. water temperature
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and discharge were 16.1 C (61 F) and 3,310 cfs, respectively. This wild female

was the smallest fish we equipped with a transmitter and I experienced some
difficulty introducing the module past the esophageal sphincter. She began dropping
downstream immediately after release, and continued downriver until holding in the
riffle at Myrtle Island on 27 September. I documented sTight upstream movement
during the 10 days she remained in the riffles along the south side of the island.
Prior to monitoring upstream movement, I suspected that she had died and that the
carcass was being displaced downstream by the current. Oon 6 October I lost contact
and searched unsuccessfully between the confluence and Kamiah, km 107.5 (mi 66.8).
I relocated her transmitter signal in Lower Granite Reservoir on 30 October. I
received a weak signal from approximately 900 m (984 yd) above the dam and experi-
enced difficulty in verifying the signal due to high-tension transmission line
interference.

Fish #12

Frequency Location--river km Date F1lows Temp——Remarks —
7.25 Rattlesnake Creek  45.4 9-19 3310 16.1 small WF #25
7.26  agatha Hole 43.4 9-20 6140 16.7 down 2 km
7.26 Cherrylane bridgepool134.2 9-21 8830 16.7 down 9.2 km
7.25 cherrylanebridgepoo134.0 9-22 9730 13.9 down 200 m
7.25 Cherrylane bridge 33.7 9-23 7070 13.4 down 300 m
7.23  cherrylane tailout 33.3 9-25 3930 13.9 down 4U0 m
7.21  cherrylane pool 33.6 9-26 7120 14.5 up 300 m
7.25  Myrtle Beach 28.8 9-27 8200 13.9 down 4.8 km
7.25 Myrtle Island 27.4 9-27 -——- -——— down 1.4 km
7.24  wmyrtle Island 27.1 10-1 10200 12.8 down 300 m
7.24  wmyrtle Island 27.2 10-2 8970 12.2 up 100 m
7.31  myrtle Island 27.2 10-3 8210 12.8 - - -
7.31 Lost contact 27.2 10-6 5280 12.9 lost
7.31  Lower Granite Pool NA 10-30 NA NA dam + 900 m

I caught-and-released the thirteenth (#13) radio-equipped steelhead with fly
fishing gear on 23 September near Hog Island, km 15.3 (mi 9.5). The 78.7-cm (31-
in) hatchery female fought for 20 minutes. Water temperatures and discharge were
13.9 ¢ (57 F) and 7,070cfs,respectively.She dropped downstream 300 m (328 yd) after
release and continued down river until holding at Coyote Fishnet, km 13.9 (mi 8.6),
for 2 days. we began tracking the hatchery female upstream on 26 September until
we lost contact at Squaw Rapids, km 41.6 (mi 25.8), on 17 October. I searched up-
stream as far as the North Fork without success, only to relocate her signal down-
stream 6.4 km (4 mi) at Fir Bluff, km 36.0 (mi 22.4), on 19 October. She began
moving upstream again on 22 October and held in the Squaw Rapids below Bedrock Creek
again. we then tracked her downstream 300 m (328 yd) into the wWindmill pool, km
40.0 (mi 24.9), where she remained for the next 20 days. During this period, she
sTowly dropped back down to the tailout of the windmill pool and then began retracing
her movement back upstream to the head of the pool at Squaw Rapids. we located her
in the Big Eddy pool, km 43.9 (mi 27.3) on 20 November where she remained for the
next month. She repositioned several times during this period, and took refuge in
the Targe back-eddy during the Tate November-early December flood. She began moving
again on 21 January during a period of high, turbid flows after a sudden mid-winter
thaw. She moved progressively upriver until reaching mile post 30, km 48.3 (mi 30),
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and remained in a deep pool for the next 21 days, On 15 February we located her
back downstream above Pine Creek, km 38.6 (m 24) and then found her noving
through the Peck-Big Canyon pool, km 54.7 (mi 34), 4 days later. I cannot explain
this rapid downstream movement and equally rapid return upstream. High and
muddy flows may have caused disorientation or she may have been hooked by an
angler and dropped downstream after escaping. She continued upstream from Peck
and we Tost contact for a final time on 21 February in the McGill hole, km 61.1
(mi 38). I suspect a steelhead angler captured the fish since we thoroughly
searched the North Fork below the dam without success. we tracked the hatchery
female for 157 days.

Fish #13

Frequency Location--river km Date Flows Temp Remarks
4.42 Hog Island 15.3 9-23 7070 13.9 HF #12
4.42 Middle Island 15.0 9-24 6420 14.5 down 300 m
4.40 Coyote Fishnet 13.9 9-25 3930 13.9 down 1.1 km
4.41 Coyote Fishnet 13.9 9-26 7120 14.5 0800 hrs
4.40 Spalding miTll 18.0 9-26 -——- -———- 1800 hrs
4.40 Turkey Island 23.2 9-27 8600 13.9 up 5.2 km
4.38 Gibb's Eddy 25.8 9-28 10800 13.4 up 2.6 km
4.38 Myrtle bluffs 26.1 9-29 10900 13.4 up 2.6 km
4.38 Cherrylane bridge 33.9 10-1 10200 12.8 up 7.8 km
4.50 Windmill tailout 39.4 10-3 8210 12.8 up 5.5 km
4.50 Mile post 25 40.2 10-5 5310 12.8 up 800 m
4.50 Squaw Rapids 40.5 10-9 5100 12.2 up 300 m
4.50 Agatha School 40.1 10-10 5160 11.1 down 400 m
4.50 Squaw Rapids 40.5 10-17 4330 11.1 up 400 m
4.50 Fir Bluff pool 36.0 10-19 5280 11.7 down 4.5 km
4.50 Pine Creek 37.8 10-22 4530 11.1 up 1.8 km
4.50 Squaw Rapids 40.5 10-24 3740 10.5 up 2.7 km
4.50 Mile post 25 40.2 10-27 7130 10.5 down 300 m
4.50 Agatha School 40.0 11-3 6280 7.2 down 200 m
4.50 windmill tailout 39.5 11-8 5900 6.1 down 500 m
4.50 windmill pool 39.9 11-12 5120 6.1 up 400 m
4.50 Squaw Rapids 40.5 11-18 14000 4.4 up 600 m
4.50 Rattlesnake Creek 45.6 11-19 13700 4.4 up 5.1 km
4.43 Big Eddy pool 45.9 11-20 12800 4.4 up 300 m
4.43 Big Eddy pool 46.3 12-10 15200 4.4 up 400 m
4.43 Big Eddy pool 45.8 1-6 15800 39 down 500 m
4.43 Big Eddy pool 46.3 1-17 19800 4.4 up 500 m
4.43 Mile post 30 pool 48.3 1-21 20500 3.9 up 2 km
4.43 Mile post 30 pool 48.0 1-30 16900 4.4 down 300 m
4.43 Mile post 30 pool 49.7 2-11 20300 5.0 up 1.7 km
4.43 Mile post 24 38.6 2-15 17600 4.4 down 11.1 km
4.43 Peck-Big Canyon 54.7 2-19 16400 5.0 up 16.1 km
4.42 McGill tailout 60.1 2-21 18000 55 up 5.4 km
4.42 Lost contact 2-24 17500 5.0 caught?

I caught and released the fourteenth (#14) transmitter equipped steelhead using
flyfishing gear at Hatwai Creek, km 11.2 (mi 7), on 23 September. The 99.1-cm (39-
in) hatchery female fought for 45 minute prior to tagging. wWater temperature and



discharge were 14.5 C (58.1 F) and 7,070 cfs, respectively. She remained in the
riffle at the mouth of Hatwai Creek for 2 days after release then began moving
upstream. We tracked her upstream progress as far as Cottonwood Creek, km 30.9
(mi 19.2), by 2 october and past Big Canyon Creek, km 56.5 (mi 35.1) on 5 October.
After losing contact for 5 days, we relocated the hatchery female 500 m (547 yd)
up the North Fork on 10 October. Her movement, through the lower Clearwater after
release, took only 15 days before entering the North Fork, The fish moved back out
of the North Fork and began moving upstream in the main Clearwater on 18 October.
we monitored her position in the Slaughterhouse Pool, km 65.6 (mi 40.8) for the
next 8 days then found her back in the North Fork at the base of Dworshak Dam on
30 Ooctober. we lost contact on the following day and I suspect an angler captured
the fish.

Fish #14

Frequency Location--river km Date Flows Temp. Remarks
4.35 Hatwai Creek 11.2 9-23 7070 14.5 HF #18
4.35 Hatwai Creek 11.3 9-24 6420 14.5 down 100 m
4.35 Hatwai Creek 11.2 9-25 3930 13.9 up 100 m
4.35 KAO pool 11.6 -—— ——— -———- up 400 m
4.35 Hatwai Creek 11.3 9-26 7120 14.5 down 300 m
4.35 Coyote Fishnet 13.9 9-27 8200 13.9 0800 hrs
4.35 Hog Island 15.2 9-27 -——- -———- 1730 hrs
4.35 Spalding bridge 17.1 9-27 ———- ———- 1930 hrs
4.35 Spalding RR 20.3 9-28 10800 13.4 up 3.2 km
4.35 Myrtle Beach 28.8 10-1 10200 13.4 up 8.5 km
4.33 Cottonwood Creek 30.9 10-2 8970 13.4 0900 hrs
4.33 Mile Post 24 38.6 10-2 ——— -———- 1700 hrs
4.43 Beverlyn's Rapids 57.2 10-5 5400 13.4 up 18.6 km
4.43 Lost 10-8 5200 13.4 - - -
4.43 Ahsahka bridge 65.1 10-10 5160 13.4 North Fork
4.43 Slaughterhouse 65.6 10-18 2560% 10.4 main river
4.43 Slaughterhouse 65.5 10-26  3620% 9.5 down 100 m
4.40 pworshak tailrace N.F. 10-30 2200%** 14.0 North Fork
4.40 Lost 10-31 2200%* 13.0 caught?

* Main river at Orofino
** North Fork

we equipped the last (#15) caught-and-released steelhead with a transmitter
on 24 September below the Arrow Bridge, km 23.2 (mi 14.4). We caught the 91.4-cm
(36-in) hatchery male trolling hotshots. River temperature and discharge were
14.7 c (58.5 F) and 6,420 cfs, respectively. After releasing the fish we attempted
to verify the signal frequency from the boat using the receiver, headphones and Toop
antenna. We received a faint and erratic signal characterized by an increasingly,
rapid pulse rate. I returned to the release site Tater in the day and was unable
to pick up the signal from the tracking vehicle. while searching the following day,
I picked up a high-pitched, steady signal 4 km (2.5 mi) downstream at Spalding Park.
I continued to receive the steady, no-pulsating signal for 3 days at the same
location prior to losing contact. I described the transmitter behavior to the
manufacturer, and they indicated that a steady, non-pulsating signal was the typical
response of a failing transmitter. we had no further contact with the fish 1in
question until it appeared in the sports catch on 5 November. Project personnel
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checked an angler with the hatchery male near the nouth of the North Fork, km 62.4
(m 38.8) during routine creel census, Unfortunately, the fishernen only recovered
the external dart-tag and failed to find the transnmtter while cleaning his catch

Fi sh #15
Fr equency Location--river km Dat e Fl ows Tenp. Remar ks
7.35  Arrow Bridge pool 23.2 9-24 6420 14.7 HM #16
7.35 Arrow Bridge pool 23.2 9-24 weak
7.35 Couldn't locate 23.2 9-24 1900 hrs.
7.35 Spal di ng Park 19.2 9- 25 3930 14.0 st eady signa
7.35 Spal di ng Park 19.2 9-28 10800 13. 4 weak- st eady
7.35 Coul dn't locate ---- 9-29 10900 13. 4 | ost
NA Pi nk House Hol e 62.4 11-5 5950 7.2 recaptured

Tenporary Strayi ng Behavi or of Adult Dworshak Hatchery Steel head

We began the second phase of radio-telenetry work with C earwater steel head
in early Novenber, 1977. W hoped to document strayi ng behavior of adult hatchery
fish which failed, for whatever reason, to return to the North Fork and continued
upstreaminto the upper C earwater drainage. Wrkers have previously reported
st eel head of hatchery origin fromupper Cearwater tributaries during spawning
counts. Hatchery steel head have been trapped in the electric weir at Kooskia
Nati onal Fish Hatchery on Clear Creek (Pettit 1978). Evidence al so exists which
i ndi cates that hatchery bypass occurs at a higher rate during years when adults
return fromsmolt releases in the main Cearwater R ver. Since approximtely
600, 000 snmolts went into the main river during the 1975 rel ease, we felt the 1977
fall return would present an excellent opportunity to nonitor straying behavior
of Dworshak steel head. The use of radio transmitters would enable us to not only
document hat chery bypass, but also the timng and ultimate fate of hatchery adults
during the 1978 spawni ng season

Taggi ng started on 4 Novenber and ended on 10 Decenber. W captured, tagged-
and-rel eased, 12 adult hatchery steel head above the North Fork. Wrkers rel eased
the radi o-equi pped fish between 12 km (5.4 m) and 30.6 km (19,0 m ) above the
North Fork confluence (Fig. 9). W captured all steel head by trolling hotshots from
a drift boat. W only tagged adults which showed obvious fin defornmities and
nmeasured greater than 76 ¢cm (30 in). During the 5-week taggi ng period, workers
caught 18 steel head and only 6 appeared wild. The 12 radi o-equi pped hatchery steel -
head included 10 females and 2 nales. Transmitter insertion occurred wthout the
use of an anesthetic and we placed an external dart-tag next to the dorsal fin
insertion. W offered a $10 reward to anglers who captured the dart-tagged steel-
head and recovered the radio transnitters,

Wrkers attenpted tracking individual steel head every other day except during
peri ods of extrene cold or hazardous road conditions. The close proxinity of High-
way 12 to the upper C earwater River above O ofino made radio | ocation an easy
task in nost instances. W did, however, experience sone difficulty while attenpting
to nmonitor fish nmoving through the stretch of river above Kanmi ah where the hi ghway
| eaves the river bank for a 4,8-km (3-nm) section

The 1977-1978 winter conditions on the upper C earwater above the North Fork
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ranged between severe flooding and |ow, ice-covered flows. River |levels and water
tenperatures dropped steadily in Novenber. The river above the North Fork began
runni ng slush-ice on 19 Novenber and sl owly moving pools froze over on 20 Novenber.
WAt er tenperatures reached 1.1 C (34 F) during the week ice renained on the river.

A warm chinook stormwi th heavy rains occurred in | ate Novenber and the river began
rising dramatically until cresting at 37,300 cfs on 3 Decenber. Tenperatures began
reduci ng in md-Decenber and fl ows had dropped to bel ow 4,000 cfs by 30 Decenber.
Water levels and tenperatures renmained | ow and rel atively stable through the nonth of
January. Pools and slower runs froze over again on 3 January and renai ned frozen
until 14 January. A slight thaw during the second week of February raised flows and
brought river tenperatures above 5 C (41 F) for the first tine. This trend conti nued
t hrough the nonths of February and March

Moverrent and nigratory behavior of the 12 hatchery steel head tagged above the
North Fork varied considerably. Except for several individuals which dropped down-
streamimedi ately after rel ease, npbst novenent occurred during periods of high or
rising flows. Movenent during February al so appeared to be associated with in-
creasing water tenperatures. Four fish renmained at the respective rel ease sites
for periods rangi ng between 49 and 103 days prior to noving. Al 4 of these indi-
viduals initially began noving upstream and then returned back downstream and entered
the North Fork. A fifth individual noved 4 km (2.3 ni) downstream during the |ate
Novenber flood where it remained until noving upstream 74 days |ater, Like the
others, it eventually returned to the North Fork

W tracked two fish downstream between 8 and 11 km (5-6.8 mi) i mediately
after taggi ng-and-rel ease. One of these individuals held near Orofino for nost
of the winter, then began novi ng downstream past the North Fork until stopping be-
| ow Bedrock Creek, We nonitored the hatchery fenale at this location until it be-
gan novi ng back upstream and entered the North Fork on 15 March, The other indi-
vi dual apparently regurgitated its transnmitter sonetime after nid-Decenber, since
we continued to receive the transmitter signal fromthe sane |ocation after the
femal e had successfully returned to the hatchery.

A third group of steel head held at their respective release sites until the
| ate Novenber floods. W then tracked these 3 individuals downstream during the
high flows. One fish dropped downstream and entered the North Fork on 30 Novenber.
It remained in the North Fork 66 days and then we tracked it back into the nain
river above the hatchery. The fish stayed above the hatchery in the Slaughterhouse
pool, km65.7 (m 40.8), for 2 weeks and then returned to the North Fork on 22
February. The second steel head whi ch noved downstream during the | ate Novenber-
Decenber flooding spent the winter near Orofino Creek. W then tracked it down-
streaminto the Clearwater armof Lower Granite Reservoir where contact was even-
tually lost in early June, The third fish remained at its release site until the
flood in early Decenber and then slowy dropped downstreamuntil entering the North
Fork on 2 January.

Two i ndividual s began noving upstream during the high, turbid flows in late
Novenber. W tracked them upriver past Kami ah where they stopped nmoving until mid-
January. Both continued upstreamto the South Fork confluence where they remained
until late January. W then tracked them downstream back to the North Fork in
early March.

In summary, none of the radi o-equi pped hatchery fish which we tagged above the
"North Fork remai ned upstream and spawned in the upper O earwater drainage. Al but
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a single individual eventually returned back downstream tO the North Fork or the
hatchery. Included with this group should be the hatchery female caught-and-
released by project personnel near Turkey Island on 14 September. Like those

fish we tagged-and-released above the North Fork, she bypassed the hatchery and
moved upstream as far as Kamiah before returning to the North Fork in the spring.
Both periods of intense movement were associated with rising, turbid water con-
dition. Most individuals ceased moving when temperatures dropped below 3 C (27 F).
From the results of the tracking study it would appear that the practice of re-
leasing bDworshak smolts in the main Clearwater may increase the rate of adult by-
pass. However, the bypass behavior and straying upstream above the North Fork
appears only temporary in nature. Most individuals remained in the North Fork for
a short period prior to entering the hatchery Tadder. These periods averaged 11
days in length, and ranged from 2 to 59 days.

I have illustrated the movement of the 12 radio-equipped fish during 5 months
investigation in Figure 11. The vertical axis represents river miles and the
horizontal axis time in months. As in the previous figure, horizontal Tines depict
periods of no movement. I have included an individual tracking-log for each of the
12 hatchery steelhead tagged above the North Fork in order that fish movement be
related to flows and temperature.

Hatchery Bypass Tracking Log

we caught-and-released the first radio-equipped hatchery steelhead above the
North Fork on 4 November. we released the 83.4-cm (33-in) female near Bear Creek,
km 79.6 (mi 49.5). Like all fish tagged during the investigation, we caught this
steelhead while trolling hotshots from a drift boat. we monitored her in the same
pool until 26 November, when she dropped downstream to the Johnson Mill, km 74.1
(mi 46). we continued tracking her downstream during the early December flood until
she entered the North Fork on 3 December. The female remained in the North Fork
between the hatchery and bworshak Dam until moving up to the Slaughterhouse, km
65.7 (mi 40.8), pool on 8 February. we tracked her upstream as far as the airport,
km 69.4 (mi 43.1), on 20 February and then found the fish in the hatchery ladder 2
days Tater. we recovered the transmitter during spawning operations on 7 March.

Fish #1
Ereguency Location--river km Date Flows Temp. Remarks
6.50 zan's pool tailout 79.6 11-4 3790 5.3 HF 33"
6.50 Bear Creek 79.5 11-11 3130 3.4 down 100 m
6.50 Bear Creek 79.4 11-23 1600 1.1 down 100 m
6.44 Bear Creek 79.4 11-25 2500 1.1 slush 1ice
6.48 Johnson Mil11 pool 74.1 11-26 3000 1.1 down 5.3 km
6.48 Riverside 67.7 11-27 4230 1.1 down 6.4 km
6.48 Riverside 67.7 11-28 5000 1.1 mud-ice
6.46 North Fork con-
fluence 65.2 11-30 8870 3.3 down 2.5 km
6.44 North Fork 1.3 12-3 4400* 4.7 up 1.3 km
6.44 pworshak tailrace 3.2 12-6 4100%* 4.7 up 900 m
6.44 North Fork 2.0 12-27 9500% 4.5 down 1.2 km
6.44 North Fork 1.8 1-2 9800* 4.7 down 200 m
6.43 North Fork ramp 900m 1-6 9800% 4.5 intense fishery
6.44 North Fork ramp 900m 1-21 10000%* 4.7 intense fishery
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Figure 11.
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Movement of adult hatchery steelhead tagged and released by project anglers above the mouth of the
North Fork on the main Clearwater River during the 1977-1978 fish year. Each fish was equipped with

a miniature radio transmitter prior to release. Numerals associated with fish movements during the
investigation correspond to the individual steclhead identified in the tracking log. Circles represent
the date which hatchery steelhead returned to the North Fork of the Clearwater.



Fish #1 (Continued)

Frequency Location--river km Date Flows Temp. Remarks
6.43 North Fork ramp 1 km 1-25 10000* 4.7 up 100 m
6.43 DNFH ladder 200 m  1-30 10000% 4.5 down 800 m
6.43 North Fork conf. 65.2 2-4 5940 4.6 main river
6.43 Slaughterhouse pool g5.7 2-8 9010 5.1 up 500 m
6.43 Slaughterhouse pool ---- 2-15 5740 3.2 intense
6.43 Riverside-airport 9.4  2-20 5180 5.3 up 3.7 km
6.43 Entered DNFH NA 2-22 NA NA down 4.4 km
6.43 Hatchery ponds NA 3-3 NA NA sighted
6.43 Hatchery ponds NA 3-7 NA NA spawned

*pworshak discharge

wWe also tagged-and-released our second steelhead on 4 November at the mouth of
Jim Ford Creek, km 78.4(mi 48.7). It was a 86.4-cm (34-in) hatchery male and fought for
nearly 45 minutes prior to tagging. After release we continued to monitor the
hatchery male in the Jim Fork Creek pool for the next 26 days. During the high
turbid flows at the end of the month, the fish moved upstream into the next pool,
km 78.8 (mi 49). we monitored him at this Tocation until 30 January. He began
moving upstream on 4 February and had reached the South Fork confluence by 11 February,
km 120.2 (mi 74.7). He remained there for 4 days then moved further up the Middle
Fork past Maggie Creek, km 125.6 (mi 78). we monitored him in the pool above Maggie
Creek until 7 March. we began tracking the hatchery male back downstream on 11 March
but found him back upstream at Maggie Creek on 15 March. The fish then moved down-
stream faster and longer than any of the steelhead tagged above the hatchery. After
confirming his location above Maggie Creek on 19 March, I Tocated him in the tail-
race of bDworshak Dam on 21 March, a distance of 64 km (40 mi) in 24 hours. He re-
mained in the North Fork for 7 days prior to entering Dworshak Hatchery.

Fish #2

Freguency Location--river km Date Flows Temp. Remarks
6.25 Jim Ford Creek 78.4 11-4 3790 5.5 HM 34"
6.25 Jim Ford pool 78.2 11-11 3130 4.0 down 200 m
6.25 Jim Ford pool 78.5 11-16 4560 3.7 up 300 m
6.25 Jim Ford pool 78.2 11-18 3720 3.0 down 300 m
6.25 Jim Ford pool 78.2 11-28 5000 1.1 flows up
6.25 Mile post 48 pool 78.6 11-30 8870 3.3 up 400 m
6.25 Mile post 48 pool 78.8 1-2 3400 1.1 under ice
6.25 Mile post 48 pool 78.7 1-21 7340 4.8 flooding
6.23 Mile post 48 pool 78.7 1-30 5360 4.0 muddy
6.21 Greer Bridge 85.4 2-4 5940 4.6 up 6.7 km
6.21 Six Mile Creek 96.6 2-8 9010 5.1 up 11.2 km
6.21 South Fork 120.2 2-11 7600 4.6 up 23.6 km
6.22 South Fork 120.3 2-15 5740 3.2 up 100 m
6.22 Maggie Creek pool 125.6 2-21 5760 5.8 up 5.3 km
6.22 Maggie Creek pool 125.7 3-7 7300 5.9 up 100 m
6.22 Kooskia City ponds 121.3 3-11 1100 6.1 down 4.4 km
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Fish #2 (Continued)

Frequency Location--river km Date Flows Temp. Remarks
6.22 Maggie Creek pool 125.6 3-15 8640 5.3 up 4.3 km
6.22 Maggie Creek pool 125.6 3-19 9840 7.1 - - -
6.22 Dworshak tailrace N.F. 3-21 11200 7.5 down 63.6 km
6.22 Dowrshak tailrace 3.8 3-26 10000* 4.7 intense
6.22 Ahsahka bridge 400 m 3-28 10000% 4.7 down 2.8 km
6.22 Dworshak Hatchery 200 m 3-28 ——— -———- down 200 m
6.21 Hatchery ponds NA 4-1 NA NA
6.21 Hatchery ponds NA 4-9 NA NA
6.21 Lost NA 4-10 NA NA not spawned

*bworshak discharge

The third steelhead was caught-and-released on 4 November near the Orofino Gun
Club range, km 74.6 (mi 46.4). The 91.4-cm (36-in) hatchery male fought approximately
30 minutes prior to tagging. We continued to monitor the Targe male in the Gun Club
pool for the next 103 days. We observed some movement within the holding area but
neither of the winter flood periods caused him to Teave the Gun Club pool. we began
tracking the hatchery male upstream on 21 February when we Tocated him at Bear Creek,
km 79.6 (mi 49.5). After tracking unsuccessfully upstream as far as the South Fork
on 24 February, we located the fish in the hatchery ladder. we monitored him in the
hatchery holding ponds for the next 33 days. I recovered the transmitter during
spawning operations on 29 March.

Fish #3

Frequency Location--river km Date Flows Temp. Remarks
3.38 orofino Gun Club  74.6 11-4 3790 5.4 HM 36"
3.38 Gun Club pool 74.5 11-5 3480 5.6 up 100 m
3.38 Gun Club pool 74.9 11-8 3500 5.3 up 400 m
3.38 Gun Club pool 74.8 11-23 1600 1.1 slush ice
3.38 Gun Club pool 74.7 12-6 13700 4.4 down 100 m
3.38 Gun Club pool 74.9 12-10 9350 0.9 up 200 m
3.38 Gun Club pool 74.9 1-10 6910 2.0 ice covered
3.38 Gun Club pnool 74.8 1-17 6970 4.4 flooding
3.38 Gun Club riffle 75.0 2-10 8290 4.7 up 200 m
3.38 Gun Club riffle 75.1 2-15 5740 3.2 up 100 m
3.38 Bear Creek pool 79.6 2-21 5760 5.8 up 4.5 km
3.38 Gun Club pool 74.7 2-21 -———- -——- 1830 hrs
3.38 pworshak Tadder 65.0 2-24 5480 4.7 down 9.7 km
3.38 Hatchery ponds NA 3-2 NA NA sighted
3.38 Hatchery ponds NA 3-29 NA NA spawned

we tagged the next 3 fish on 6 November. Number four (#4) was caught-and-re-
Teased at Fivemile Creek, km 88.7 (mi 55.1). The 81.3-cm (32-in) hatchery female
was adipose clipped. wWe Tocated the female approximately 9 km (5.6 mi) downstream
in the Bear Creek pool, km 79.4 (mi 49.3), 2 days Tlater. She remained in the Bear
Creek pool until 23 November when she dropped downstream into the next deep pool.

51



She began moving upstream on 28 November and held in the zan's pool, km 80.2

(mi 49,8). we confirmed movement again on 9 December and observed the last
monitored movement the following day. We continued to receive the transmitter
signal from the tailout of zan's pool for the next 137 days. I began to suspect
that she had died until we recovered the fish at Dworshak Hatchery during spawning
operations on 26 March. After identifying the female by its external dart tag we
discovered that she had regurgitated the transmitter prior to returning to the
hatchery. when, after 10 December, transmitter Toss occurred is unknown. We
successfully monitored transmission signals from the displaced module until June,
when we stopped tracking,

Fish #4

Frequency Location--river km Date  Flows Temp. Remarks
10.20 Fivemile Creek pool 88.7 11-6 3480 6.1 HE 32" AD
10.20 Bear Cr. tailout 79.4 11-8 3500 5.3 down 9.3 km
10.20 Bear Cr. tailout 79.3 11-11 3130 4.9 down 100 m
10.20 Bear Cr, tailout 79.2 11-13 3030 4.7 down 100 m
10.20 Bear Cr. tailout 79.1 11-16 4560 3.1 down 150 m
10.23 Milepost 48 pool 79.0 11-23 1600 1.5 down 300 m
10.20 Zan's pool tailout 80.0 11-28 5000 1.1 up 1 km
10.20 Zan's pool 80.2 11-30 8870 3.3 up 200 m
10.20 Zan's pool 80.4 12-9 9680 0.9 up 200 m
10.19 Zan's pool 80.5 12-10 9350 0.9 up 100 m
10.19 Zan's pool 80.4 3-25 17400 7.3 - - -
NS Dworshak Hatchery 65.0 3-26 NA NA Tost tag

we tagged the fifth fish at Fivemile Creek on 6 November. The 81.4-cm (32-1in)
hatchery female had dropped downstream 13 km (8 mi) 2 days Tlater. we located her
near the ceder mill, km 75.7 (mi 47), on 8 November and down further at the Gun
Club pool, km 75.0 (mi 46.6), by 23 November. During the late November flood we
tracked her down to the pool above Orofino Creek, km 72.6 (mi 45.1), where she re-
mained for the next 2 months. We Tost contact on 4 February and tracked unsuccess-
fully upstream to the Selway River, km 157.0 (mi 97.6), only to relocate the female
in Squaw Rapids, km 41.6 (mi 25.8), below Bedrock Creek on 8 February. She remained
below Squaw Rapids for 27 days. We began tracking her back upstream on 11 March and
she entered the hatchery on 19 March. we recovered the transmitter during spawning
operations on 21 March.

Fish #5

Frequency Location--river km Date Flows Temp. Remarks
9.20 Fivemile Creel pool 88.7 11-6 3480 6.1 HF 32"
9.20 Ceder mill run 75.7 11-8 3500 5.3 down 13 km
9.20 Ceder mill run 75.4 11-20 2160 1.5 slush-ice
9.20 Gun Club pool 75.1 11-23 1600 1.1 down .300 m
9.20 Johnson miTlT 74.1 11-26 3000 1.1 flooding-ice
9.24 Johnson mill 73,7 11-27 4230 1.1 down 400 m
9.24 Johnson mill 73.6 11-30 8870 3.3 down 100 m
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Fish #5 (Continued)

Frequency Location--river km Date Flows Temp. Remarks
9.24 orofino Creek 72.6 12-3 37300 2.8 down 1 km
9.21 orofino Creek 72.5 12-14 19900 3.3 down 100 m
9.21 orofino Creek 72.5 1-30 5000 3.7 - - -

9.20 Couldn't Tocate -———- 2-4 5940

9.20 Squaw Rapids 41.6 2-8 24600% 3.4 down 30.9 km
9.20 Squaw Rapids 41.2 2-27 22300% 5.6 down 400 m
9.20 windmill pool 40.3 3-2 18600* 4.7 down 900 m
9.20 windmill pool 40.5 3-7 19400* 6.1 up 200 m
9.20 Mile post 33 53.9 3-15 21000* 7.2 up 13.4 km
9.20 pworshak Hatchery 65.3 3-19 21400%* 8.3 up 11.4 km
9.20 Hatchery ponds NA 3-21 NA NA spawned

*Spalding guage

we caught the sixth (#6) radio-equipped hatchery fish in the Fivemill Creek pool,
km 88.9 (mi 55.2), on 8 November. The 76.2-cm (30-in) female was the only fish tagged
during the investigation where we questioned our determination of origin. However,
the female returned to the North Fork and we suspect our identification was correct.
She remained in the Fivemile Creek pool until 30 November and then dropped downstream
to the Ceder mill run, km 75.7 (mi 47), on 3 December. wWe monitored her at this To-
cation for the next 12 days. The female dropped downstream to the Johnson Mill pool,
km 74.3 (mi 46.2), on 18 December and then moved upstream 500 m (528 yd) to the Gun
Club pool on 20 December. wWe located her in the Slaughterhouse pool, km 65.7 (mi
40.8), on 24 December and tracked her into the North Fork on 2 January. She remained
in the North Fork until we Tost contact on 10 January. We searched unsuccessfully
between Lewiston and the Selway River and suspect an angler caught it while fishing
in the North Fork.

Fish #6

Frequency Location--river km Date Flows Temp. Remarks
4.20 Fivemile Creek pool g8g8.9 11-8 3500 4.8 HE 30"
4.20 Fivemile Creek pool 90.1 11-10 2940 4.8 up 200 m
4.20 Fivemile Creek pool 90.1 11-18 3720 3.0 - - -
4.20 Fivemile Creek 88.8 11-23 1600 1.1 ice covered
4.19 Fivemile Creek 88.7 11-30 9100 3.3 down 300 m
4.18 Ceder mill run 75.7 12-3 37300 2.8 flooding
4.18 Ceder mill run -——- 12-4 25400 4.0 down 13 km
4.18 orofino Gun Club 75.0 12-6 13700 4.4 up 200 m
4.18 orofino Gun Club -——- 12-15 21700 3.3 - - -
4.18 Johnson Mil1l pool 74.1  12-18 14700 3.7 down 1.9 km
4.16 Gun Club pool 75.0 12-20 10500 3.5 up 900 m
4.16 Slaughterhouse pool 65.7  12-24 8040 3.0 down 9.3 km
4.16 pworshak Hatchery 65.3 12-27 6410 3.0 down 400 m
4.16 North Fork 300 m  1-2 9000%* 1.1 up 300 m
4.16 North Fork 400 m 1-6 10000%* 2.2 up 100 m
4.16 couldn't locate -— 1-10  10000* ' 2.0 caught?

*pDworshak discharge
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we tagged and released the seventh (#7) steelhead on 8 November at Fivemile
Creek, km 88.7 (mi 55.1). The 86.4-cm (34-in) adipose clipped, hatchery female

fought for 15 minutes prior to tagging. After release we monitored the female

in the Fivemile Creek pool for 20 days. we began tracking her upstream on 30
November when the ice-cover on the Fivemile Creek pool broke up. She moved

rapidly upriver during the early December flood until she reached the isTlands
above Kamiah, km 112,0 (mi 69.6), on 15 December. The hatchery female remained

near the islands until 17 January when she began moving upstream again. We located
her at the South Fork confluence on 30 January where she remained until 4 February.
on 8 February we Tocated her back downstream near the Kamiah islands where she
stayed until 15 February. we then tracked her downriver until she entered the North
Fork on 27 February. She remained in the North Fork for 20 days prior to climbing
the hatchery ladder on 19 March. we recovered the transmitter on 21 March during
spawning operations.

Fish #7

Frequency Location--river km Date Flows Temp. Remarks
7.25 Fivemile Creek pool 88.7 11-8 3500 4.8 HF 34" -AD
7.25 Fivemile Creek pool 90.0 11-10 2940 4.8 up 300 m
7.25 Fivemile Creek pool 88.9 11-20 2160 1.5 down 100 m
7.24 Fivemile Creek pool 88.8 11-23 1600 1.1 under 1ice
7.24 Fivemile confluence 88.9 11-28 5000 1.1 ice out
7.23 Tunnel pool 91.9 11-30 8870 3.3 up 2.2 km
7.22 Tunnel pool 91.1 12-3 37300 2.8 - - -
7.22 Mile post 56 pool 92.7 12-4 25400 4.0 up 1 km
7.22 Sixmile Creek 98.2 12-6 13700 4.4 up 5.5 km
7.22 Kamiah RR bridge 106.2 12-13 9880 3.8 up 8 km
7.22 Kamiah islands 112.0 12-15 21700 3.3 up 5.8 km
7.23 Kamiah dislands -———— 1-17 6970 4.4
7.22 Mile post 71 pool 115.8 1-21 7340 4.8 up 3.8 km
7.23 Kooskia bridge 120.4 1-30 5360 4.0 up 4.6 km
7.21 Kooskia bridge —— 2-4 5940 4.6
7.21 Kamiah islands 111.8 2-8 9010 4.8 down 8.6 km
7.21 Kamiah disTlands ———— 2-11 7600 4.6 - - -
7.21 Upper islands 112.6 2-15 5740 3.2 up 800 m
7.21 Sixmile Creek 94.8 2-21 5760 5.8 down 17.8 km
7.21 Lolo Creek 87.1 2-24 5480 5.2 down 7.7 km
7.21 North Forkconfluence 65.2 2-27 5880 5.8 down 22 km
7.21 North Fork Taunch 700 m 3-2 10000%* 4.9 intense fishery
7.21 Ahsahka Bridge 400 m 3-5 10000%* 5.0 down 300 m
7.21 Hatchery intake 300 m 3-11 10000* 4.9 down 100 m
7.21 North Fork Taunch 900 m 3-15 9800%* 5.0 up 600 m
7.21 Hatchery Tadder 200 m 3-19 9800%* 5.0 in ladder
7.21 Hatchery ponds NA 3-21 NA NA spawned

*pworshak discharge

we caught-and-released the eighth (#8) radio-equipped hatchery steelhead on 8
November at Fivemile Creek, km 88.7 (mi 55.1). The 78.8-cm (31-in) female remained
in the Fivemile pool until 25 November. When the ice-breakup and flooding occurred

on 26 November we tracked her downstream to the pool above Greer, km 85.3 (mi 53).
we monitored the female at this location for 74 days. We began tracking her upstream



on 11 February until she stopped at the South Fork confluence on 21 February. Four
days later we Tocated the fish downstream at the Kamiah Bridge, km 108.1 (mi 67.2).
We continued tracking her progress back downstream until she entered the North Fork
on 15 March. sShe remained in the river near the hatchery ladder entrance for 11
days, then moved up to the dam tailrace on 28 March. we found the female in the
hatchery on 1 April and recovered the transmitter during spawning operations a week
Tater.

Fish #8

Frequency Location--river km Date Flows Temp. Remarks
5.24 Fivemile Creek pool 88.7 11-8 3500 4.8 HF 31"
5.23 Fivemile Creek pool 88.9 11-11 3130 4.9 up 200 m
5.22 Fivemile Creek pool 88.4 11-20 2160 1.5 slush ice
5.22 Fivemile Creek pool 88.4 11-25 2500 1.1 thawing
5.26 Greer beach pool 85.3 11-26 3000 1.1 down 3.1 km
5.18 Greer beach pool 85.2 12-7 13300 1.0 down 100 m
5.19 Greer beach pool 85.4 12-12 9880 1.0 up 150 m
5.20 Greer beach pool 85.4 2-8 9010 5.1 very muddy
5.20 Sixmile Creek pool 102.2 2-11 7600 4.6 up 16.8 km
5.20 Sixmile Creek pool 102.3 2-15 5740 3.2 up 100 m
5.18 South Fork confluencel20.2 2-21 5760 5.8 up 17.9 km
5.18 Kamiah Bridge pool 108.0 2-24 5480 5.2 down 12.2 km
5.18 Greer Reststop 85.8 2-27 9300 5.8 down 22.2
5.18 Greer beach pool 85.3 3-2 7500 4.7 down 500 m
5.18 Greer beach pool -——- 3-7 7300 5.9 - - -
5.17 North Fork 200 m 3-11 10000%* 5.0 down 20 km
5.17 Hatchery Tladder 200 m 3-26 10000* 5.1 - - -
5.18 Ahsahka Bridge 400 m 3-28 8500* 5.0 up 200 m
5.19 bworshak tailrace 3.2 3-28 _— - up 2.8 km
5.18 Hatchery Tladder 200 m  4-1 10000* 5.5 down 3 km
5.18 Hatchery ponds -—— 4-8 -— - spawned

*bworshak discharge

our ninth (#9) radio-equipped steelhead was caught-and-released on 19 November
near Bear Creek, km 79.5 (mi 49.4). The 77.5-cm 01,5-in) adipose-clipped, hatchery
female fought only 5 minutes due to the cold water temperatures, 1.5 C (34.7 F). We
tracked the fish downstream to the next pool immediately after release where she
remained until 30 November. She began moving downstream during the early December
flooding and reached the Orofino Bridge pool on 9 December, km 71.9 (mi 44.7). we
monitored her position in the run below the bridge for the next 2 months. The female
began moving upstream on 4 February until holding at the Johnson Mil1l above Orofino,
km 74.5 (mi 46.3). She began dropping back downstream on 24 February but failed to
enter the North Fork, we tracked her into the Tower Clearwater River until she
stopped in the Lower Granite arm of the reservoir. We continued monitoring her as
she sTowly dropped downstream towards the confluence. Contact was lost on 5 May and
a search upstream to the North Fork proved unsuccessful. I suspect the hatchery
female Teft the Clearwater and either moved upstream into the Salmon River or dropped
downstream into the Snake River system.
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Frequency Location--river km Date Flows Temp. Remarks
11.20 Bear Creek pool 79.5 11-19 3120 1.3 HF 30-AD
11.20 Mile post 48 pool 78.6 11-20 2160 1.5 down 900 m
11.25 Mile post 48 pool -———  11-23 1500 .8 slush ice
11.23 Mile post 48 pool -———— 11-30 8870 3.3 flooding-1ice
11.22 Jim Ford Creek 78.2 12-3 37300 2.8 down 400 m
11.20 orofino Golf Club 75.0 12-4 25400 4.0 down 3.2 km
11.20 orofino Bridge pool 72.0 12-9 9680 4.8 down 3 km
11.20 orofino Creek 72.1 12-10 9350 0.9 up 100 m
11.20 orofino Bridge 71.6 12-18 14700 3.7 down 500 m
11.20 orofino Bridge 72.0 2-4 5940 4.6 up 400 m
11.20 orofino Creek 72.2 2-15 5740 3.2 up 200 m
11.20 Johnson Mill pool 74.1 2-19 4740 4.0 up 1.9 km
11.20 Johnson Mil1l pool -——- 2-21 5760 5.8 muddy
11.20 orofino Creek pool 72.1 2-24 5480 5.2 down 2 km
11.20 Mile post 30 pool 48.3 2-27 22300% 5.8 down 23.8 km
11.20 Hatwai Creek 10.5 3-2 18600%* 5.0 down 37.8 km
11.20 PFI Mill 5.9 3-5 19200%* 5.0 down 4.6 km
11.20 PFI Mill 5.3 3-23 26000%* 7.2 down 600 m
11.20 Clearwater Bridge 3.2 3-27 28900* 7.8 down 2.1 km
11.20 Lewiston RR bridge 1.5 4-3 31000* 7.9 down 1.7 km
11.20 Lewiston RR bridge -——- 5-5 37000% 8.6 Tast contact

*Spal di ng guage

We equi pped the tenth (#10) hatchery steelhead with a transnmtter on 19
Novenmber at Bear Creek km 79.4 (m 49.3). The 79.2-cm (31-in) hatchery female
fought poorly due to 1.5 C (34.7 F) water tenperatures. The fish dropped downstream
to JimFord Creek i mediately after release and remained there for the next week.
W began tracking it downstream on 28 Novenber until stopping at the Ri verside Cenetery
km 71.3 (m 44.3), below the Oofino Bridge. We nonitored the fish at this location
until 17 January, a period of 42 days. It started noving upstreamon 21 January and
reached t he Kanmi ah islands, km112.0 (nm 69.6) on 11 February. W began tracking it
back downstream on 21 February and | ocated the female in the North Fork 3 days |ater.
It remained in the North Fork for 15 days prior to entering the hatchery on 11 March.
W recovered the transmitter on 14 March during spawni ng operations.

Fi sh #10

Frequency Location--river km Date Flows Temp. Remarks
3.14 Bear Creek tailout 79.3 11-19 3120 1.5 HF 31"
3.13 Jim Ford Creek pool 78.3 11-20 2160 1.5 down 1 km
3.15 Jim Ford Creek pool ---- 11-27 4230 1.1 slush ice-mud
3.17 orofino Golf course 77.2  11-28 5000 1.1 down 1.1 km
3.15 Cceder mill run 75.7  11-30 8870 1.1 down 1.5 km
3.15 Gun Club pool 75.0 12-3 37300 2.8 down 700 m
3.15 RR Tunnel hole 73.7 12-4 25400 4.0 down 1.3 km
3.15 Riverside Cemetery 71.3 12-6 13700 4.8 down 2.4 km
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Fish #10 (Continued)

Frequency Location--river km Date Flows Temp. Remarks
3.15 Riverside Cemetery ---- 12-27 6410 3.0 - - -
3.15 Riverside Cemetery  71.0 1-17 6970 4.4 down 300 m
3.15 Johnson Mil11 pool 74.1  1-21 7340 4.8 up 3.1 km
3.14 Johnson Mil1l pool 74.5 1-30 5000 3.7 up 400 m
3.14 Lolo Creek 87.1 2-4 5940 4.6
3.14 Sixmile Creek 95.7 2-8 9010 5.1 up 8.6 km
3.14 Kamiah islands 112.0 2-11 7600 4.6 up 16.3 km
3.14 Kamiah isTands 112.5 2-15 5740 3.2 up 500 m
3.14 Jim Ford Creek 78.6  2-21 5760 5.8 down 33.9 km
3.14 North Forkconfluence 65.2  2-24 5480 5.2 down 13.4 km
3.14 North Fork confluence ---- 2-27 9500% 5.5 intense
3.14 bworshak tailrace 3.2 3-5 10000* 5.7 up 3.2 km
3.14 Ahsahka Bridge 400 m 3-7 10000* 5.5 down 2.8 km
3.14 bworshak ladder 200 m 3-11 10000* 5.8 down 200 m
3.14 Hatchery ponds -———- 3-14 NA NA spawned

*pworshak discharge

The eleventh (#11) radio-equipped steelhead was released at Jim Ford Creek,
km 78.2 (mi 48.6) on 8 December. The 83.8-cm (33-in) hatchery female remained 1in
the Jim Ford pool until early February. we began tracking her upstream on 4 February.
we Tocated the fish moving past Sixmile Creek on 11 February and found her downstream
from Sixmile Creek on 21 February. we continued tracking her back downstream to the
North Fork on 2 March. Contact was lost 3 days Tater and I suspect that steelhead
anglers captured the female but failed to find the tag or transmitter.

Fish #11

Frequency Location--river km Date Flows Temp. Remarks
1.32 3im Ford creek 78.2  12-8 11300 HF 33"
1.32 Jim Ford Creek 78.2 12-10 9350 0.9 - - -
1.32 Upper Jim Ford pool 78.4 12-13 10600 3.8 up 200 m
1.32  ypper 3im Ford pool 78.4 1-2 3400 1.1 ice covered
1.32 Upper Jim Ford pool 78.4 1-30 5000 4.0 - - -
1.33 Greer Bridge pool 83.8 2-4 5940 4.6 up 5.4 km
1.33 Sixmile Creek 96.5 2-11 7600 4.6 up 12.7 km
1.33 Mile post 59 pool 95.7 2-15 5740 3.2 down 800 m
1.33 Mile post 57 pool 91.7 2-21 5760 5.8 down 4 km
1.33 Tunnel Run pool 91.1 2-24 5480 5.2 down 600 m
1.33 Slaughterhouse pool 65.7 2-27 9300 5.8 down 25 km
1.33 North Fork conf. 65.2 3-2 6790 4.7 down 500 m
1.33 couldn't locate -——- 3-5 7140 4.2 caught?

The final radio-equipped steelhead (#12) was released at Jim Ford Creek, km 78.1
(mi 48.6), on 10 December. The 80.0-cm (31.5-in) adipose clipped female was captured
during high, muddy flows and remained at the release site for the next 7 weeks. On
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4 February we began tracki ng her upstream She reached the South Fork confluence
on 21 February and remained there until 2 March. we Tocated the fish near the
mouth of Clear Creek, km 124.0 (mi 77.1) on 5 March and back downstream at the
Kooskia sewage ponds 2 days later. We found the female entering the North Fork
on 11 March where she remained until we lost contact on 15 April. I assume the
fish was caught by an angler.

Fish #12

*pDworshak discharge

Frequency Location--river km Date Flows Temp Remarks
4.41 Jim Ford Creek 78.1 12-10 9350 0.9 HFE 31" AD
4.40 Jim Ford Creek 78.2 12-24 8040 3.0 up 100 m
4.36 Jim Ford Creek 78.3 1-2 3400 1.1 ice covered
4.40 Jim Ford tailout 78.0 1-30 5000 3.7 down 300 m
4.38 Mile post 48 pool 78.5 2-4 5940 4.6 up 500 m
4.38 Greer Bridge 84.6 2-8 9010 5.1 up 6.1 km
4.38 Kamiah Bridge 108.1 2-11 7600 4.6 up 23.5 km
4.38 Kamiah Bridge 108.2 2-15 5740 3.2 up 100 m
4.38 South Fork 120.2 2-21 5760 5.8 up 12 km
4.38 South Fork 120.4 3-2 7500 4.7 up 200 m
4.38 Clear Creek pool 124.0 3-6 8280 5.4 up 3.6 km
4.38 Kooskia ponds 121.4 3-7 8910 5.9 down 2.6 km
4.38 North Fork conf. 65.2 3-11 7600 6.1 down 56.2 km
4.39 North Fork 1.2 3-15 10000 5.0 up 1 km
4.39 North Fork -— 3-28 8600 5.3 intense fishery
4.40 Dworshak tailrace 3.1 4-1 8500%* 5.5 up 1.9 km
4.39 Ahsahka Bridge 400 m  4-9 8500 5.2 down 2.7 km
4.3 North Fork launch 700 m  4-15 8900* 5.4 up 400 m
4. couldn't locate -———- 4-17 9000* 5.6 caught?

*pDworshak discharge

1978 Fall Steelhead Season

Anglers fishing the Tower Clearwater during the fall of 1978 experienced their
third nonconsumptive steelhead season in the last 4 years. Steelhead passage over
Bonneville Dam reached an all time record Tow for July and August 1978. Escapement
predictions for Idaho's Snake River tributaries based on lower river dam counts and
from 1978 returns of 1-ocean adults at Dworshak National Fish Hatchery led biologists
to recommend nonconsumptive regulations for the fall season. The Idaho Fish and Game
Ccommission met in September and established a 90-day catch-and-release steelhead
season on all drainages. The lower Clearwater season began on 30 September and
continued through 31 December. As in previous catch-and-release steelhead fisheries,
regulations required fishermen to immediately release all steelhead. The use of
single, barbless hooks on artificial Tures and flies was mandatory. Regulations also
prohibited the use of bait, and unlike previous regulations, made bait fishing illegal
for any species in all waters open to steelhead angling.

Fishing conditions on the Tower Clearwater River during the fall of 1978 proved

nearly perfect over the entire season. Lower than normal amounts of precipitation
and reduced discharge from bworshak Dam during October and early November kept river
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l evel s below 0.9 m (3.0 ft) at Spal ding, Discharge from Dworshak dropped to
1,000 cfs (spill) on 16 Cctober, and continued for the next 20 days while con-
struction in the powerhouse prevented the use of the generators, R ver conditions
during this period were remniscent of the flows experienced by anglers in 1971
whi | e Dworshak Reservoir filled. Flows increased after 15 Novenber, but renmained
clear and | ower than norrmal for the remainder of the fall season

We estimated that steel head anglers spent a total of 10,935 hours to catch-
and-rel ease 2,465 sunmer steel head for an average catch rate of 4.4 hours per
fish (Fig. 3). These estimtes include 1,375 hours spent by Nez Perce triba
fi shermen while harvesting an estimated 236 steel head (Table 11). The 1978 catch-
and-rel ease census statistics continued to illustrate the exceptionally high |evels
of success enjoyed by relatively few anglers during a nonconsunptive steel head fishery.

The [ ower than normal flows provided excellent conditions for shore anglers in
1978. W estimated that anglers fishing fromshore spent 3,568 hours to catch-and-
rel ease approxi mately 631 sunmmer steel head for an average catch rate of 5.6 hours
per fish (Table 11).

We found 1978 estimates for shore angler effort nearly identical to hours
spent during the |ast nonconsunptive fishery in 1976. Catch rates were also simlar;
however, anglers in 1976 had slightly higher catch rates (Fig. 4),

W found boat anglers spent approximately 6,000 hours to catch-and-rel ease an
estimated 1,600 sumrer steel head for an average catch rate of 3.8 hours per fish
(Table 11). The extrenely high rate of success by boat anglers in 1978 was the
best yet recorded during a fall season (Fig. 4). The 1978 | ow water conditions
made navi gati on hazardous; and nmost |ikely contributed to the reduced effort and
hi gh catch rates experienced by boat anglers. W estinmated that boat anglers accounted
for approximtely 55% of the fall fishing effort (Table 2). Census estimates al so
i ndi cated that boaters caught-and-rel eased 65% of the steel head during the 1978 fal
fishery.

We estimated that Nez Perce tribal fishermen spent 1,375 hours to catch 236
steel head for a 5.8 hour per fish success rate (Table 11). Although fishing con-
ditions proved excellent in 1978, tribal anglers spent less time fishing and caught
140 fewer steel head than during 1976 (Pettit 1978).

As in previous catch-and-rel ease seasons, angling effort dropped significantly
i n m d- Novenber when flows increased and weat her conditions worsened. In 1978,
shore anglers spent 81% of their total effort prior to nid-Novenber while boat
angl ers spent 70% of their effort during the same period.

The exceptionally high rate of success enjoyed by steel head fishernen during the
1978 catch-and-rel ease season resulted froma conbination of three factors. First,
we agai n observed a shift in angler skill levels towards the nore experienced and
know edgeabl e st eel header. Nonconsunptive steel head regul ati ons on the | ower C ear-
wat er have been nore readily accepted by the so-called expert angler. This obser-
vation has undoubtedly resulted in higher success rates than we would normally asso-
ciate with reduced | evels of escapenent. W al so believe that reduced | evels of
angl er conpetition, and the correspondi ng reduction of the "harassnent" factor to the
hol di ng popul ati on of steel head greatly inproves success (Pettit 1978). Secondly,
nearly perfect river conditions existed during the 1978 fall season. However, a
third factor should be consi dered when expl ai ni ng angl er success in 1978. Because
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Table 11 . Estimated effort, harvest and average catch rates per 2-week interval during the 1978 fall steelhead
season on the Tower Clearwater River. The estimates for Nez Perce tribal fishermen are also included
for shore anglers.

Shore analers Boat anglers

Interval Hours ~Catch H/F Hours Catch H/F
30 Sept. to 13 oOct. 870 318a 175 64> 5.0 5.0c 1,572 522 3.0
14 oOct. to 27 Oct. 1,306 518 284 88 4.6 5.9 1,476 378 3.9
28 oct. to 10 Nov. 723 254 106 38 6.8 6.9 1,152 170 5.4
11 Nov. to 24 Nov. 239 169 35 20 6.8 8.5 407 17 12.1
25 Nov. to 8 Dec. 128 63 8 5 17.3 12.3 461 141 3.3
9 to 31 Dec. 302 53 23 21 12.3 2.5 924 370 2.5
Totals 3,568 1,375 631 236 5.6 5.8 5,992 1,598 3.8

agstimated effort by Nez Perce tribal_members
bEstimated harvest by Nez Perce tribal members
cEstimated catch rates by Nez Perce tribal members



of the extremely poor steel head escapenent to the Snake River during July, August
and early Septenber, we underestimted the nunber of B-run Dworshak adults re-
turning to the Cearwater. Unfortunately, we did not have data which indicated
the true strength of B-run steel head escapenent until |ate Novenber and early
Decenber. Naturally, a larger C earwater escapenent than had been originally
predi cted, would have resulted in increased catch rates.

During the 1978 fall catch-and-rel ease season, approximtely 37% of the
anglers interviewed were flyfishernmen (Table 12). W also found that during the
first 6 weeks of the 3-nonth season, flyfishermen nade up as high as 54% of those
interviewed during the fall season

Resi dent anglers accounted for 59% of the angler interviews nade during the
1978 season. Nez Perce tribal nmenbers nade up 14% Nonresident anglers inter-
vi ewed accounted for 27% predom nantly from Washi ngton, Montana and California
(Table 12). Mst interviews nade by census clerks occurred in Area-1I1.

1979 Spring Steel head Fishery

I nformation provided by National Marine Fisheries Service workers in nid-
Decenber, indicated that nunbers of |large B-run steel head crossing Lower Ganite
Dam were greater than had been anticipated. Estinmates indicated that 10,000 to
12, 000 Dworshak Hatchery steel head could be present in the Cearwater River. There-
fore, after restricting anglers to a catch-and-rel ease fishery during the 1978 fal
season, the ldaho Fish and Gane Conmi ssi on established a catch-and-keep spring
season from 20 January through 15 April 1979.

Extrenely cold weat her and ninimal releases from Dworshak Dam during the first
3 weeks of the season resulted in low, clear water in the |ower C earwater River,
and catch rates were good to excellent (10-15 hours per fish). Warm ng tenperatures
resulted in | ow el evation snow nelt, and this conbined with ice flows fromthe
M ddl e Fork O earwater made for very poor steel head fishing from 10 February through
1 March. The nmain O earwater had cleared substantially by the weekend of 3 March
and catch rates inproved to around 20 hours per steelhead. From 10 March unti
seasons end, 90% of the anglers were concentrated from Peck upstreamin the main
Clearwater and in the North Fork Clearwater (Fig. 12). Catch rates renmi ned at
around 25 hours per fish frommd-March until md-April.

By mid-April, the 3,000 adult steel head needed to neet egg take requirenents
had entered Dworshak Hatchery. In order to give anglers an additional chance to
harvest the surplus steel head, the Conmi ssion extended the season from 15 Apri
through 30 April. Unfortunately, the main C earwater was high and turbid during
the 2-week extension; and, although numerous steel head could be seen junping in the
North Fork, catch rates were very poor at 60 to 70 hours per fish

During the spring 1979 steel head season (20 January through 30 April 1979), we
estimated that anglers fished a total of 112,660 hours on the |ower Cearwater River
to harvest 4,609 steelhead for an overall average catch rate of 24.4 hours per fish.
Boat anglers fished 57,786 hours and harvested 2,545 steel head. They al so rel eased
an additional 293 steel head for an average catch rate of 20.3 hours per fish. Anglers
fishing from shore expended an estimated 54, 874 hours to harvest 2,064 steel head.
They rel eased 71 steel head which brings the average catch rate to 25.7 hours per fish
(Tabl e 13).
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Table 12. summary of angler interviews during the 1978 fall steelhead
season on the Tower Clearwater River.

Number Percent
Angler interviews

Residents 573 59
Nez Perce Indians 133 14
Non-residents 264 27
washington 137 14
Montana 84 9
Other states 43 4

1h rel
Area I 109 17
Area II 372 57
Area III 164 25
Area IV 3 1

Angling methods

Shore anglers 575 59
Lures 350 61
Flies 213 37
*Bait 12 2
Boat anglers 395 41
Lures 395 100

*Nez Perce tribal members only
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Figure 12.

Steelhead anglers fishing from boats near the mouth
during the 1979 spring season.

of the

North Fork on the lower Clearwater

River



Table 13. Estimated effort, harvest and average catch rates per 2-week census
intervals during the spring steelhead season on the Tower Clearwater

River, 1979.

Interval Hours Boiiniﬂs1ers H/1- Hours Sh%gicﬂnq1ers H/F
20 Jan.- 2 Feb. 10,142 841 (111)* 10.7 8,188 449 (9)* 17.9
3 Feb.-16 Feb. 9,168 417 (75) 18.6 6,555 189 (8) 33.3
17 Feb.-2 Mar. 5,277 128 41.2 4,600 88 52.3
3 Mar.-16 Mmar. 7,203 317 (8) 22.2 7,315 372 (9) 19.2
17 Mar.-30 Mar. 10,354 332 (63) 26.2 10,534 383 27.5
31 Mar.-13 Apr. 11,588 445 (41)  23.8 11,756 475 (26) 23.5
14 Apr.-30 Aor. 4,054 65 62.4 5,926 108 (19 46.7

Totals 57,786 2,545 (298)* 20.3 54,874 2,064 (71)* 25.7

*Estimated steelhead released
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Conparing the 1979 spring steel head season on the Clearwater River with pre-
vious years, we find that the 57,786 hours of effort expended by boat anglers sur-
passed the previous high established in 1978 by nore than 15,000 hours. Because
of the trenendous increase in boat angler effort, the nunber of steel head harvested
by boaters in 1979 al nost equalled the alltine high established in 1978. This,
despite the fact that it took an average of 7 hours longer to catch a steelhead in
1979 than in 1978 (Table 14). Due mainly to the closure of the "Hatchery Point"
at the North Fork-main Cl earwater confluence, harvest by shore anglers dropped
significantly in 1979. The 54,874 hours expended by shore anglers in 1979 was

13,000 | ess than the record established in 1978, but was still over five tinmes the
previous high of 10,587 in 1973, Only one-third as many steel head were harvested
by shore anglers in 1979 as in 1978, but 1979 harvest was still nore than triple

the previous high of 600 harvested in 1973 (Table 14).

The proportion of effort expended by boat anglers returned to a nore "normal"
level of 51%in 1979 after conprising only 38% in 1978. The tremendous concentration
of shore anglers on "Hatchery Point" in 1978 was mainly responsi ble for the inbal ance
in proportion of shore angler effort (62% (Table 15).

Resi dent angl ers accounted for 80% of the 4,173 angler interviews conducted
during the 1979 spring steel head season (Table 16). Nonresidents conprised 19% of
our interviews in 1979 conpared to 13%in 1978, Nez Perce tribal nenbers accounted
for less than 1% of the interviews both years. OF the nonresident anglers inter-
viewed, 73%Ilived in Mntana, 23% in Washington, and 4% in other states (Table 16).
We found that 87% of the shore anglers interviewed used bait, 12% used artificial
lures and 1% artificial flies. O the boat anglers interviewed, 71% used bait, 28%
lures and 1% flies.

1979 Wl d Steel head Escapenent

During the 1978-1979 fish run, we estimated that approxinmately 6,400 wld
steel head entered the C earwater drainage. We arrived at this figure by conbining
the total hatchery returns to Dwmorshak and Pahsineroi Hatcheries (12,750) and then
substracting the hatchery fish fromthe final Lower Ganite count (27,000) for the
fish-year. The remaining 14, 250 steel head we assuned wild, and then relied on
hi storical figures and downstream survival statistics to determ ne the C earwater
Ri ver contribution. Assum ng 45% of the wld steel head escapenent over Lower Granite
originated from C earwat er stocks (drought conditions in 1977 reduced the return of
1-ocean wild fish returning to the Sal non River), then approximately 6,400 wild fish
entered the Clearwater River system

Census information gathered during the fall and spring seasons indicated that
st eel head anglers captured an estimated 210 wild fish, Therefore, our estimate for
wild fish escapenent to the upper Cearwater and tributaries is 6,200, The 1979
escapenent estimate was slightly higher than the previous estimate in 1978 because
of the reduced harvest resulting fromthe catch-and-rel ease regul ations during the
1978 fall fishery (Fig.6),

1979 Dwor shak Hatchery Return

Wirkers at Dworshak Hatchery reported that 4,940 adult sumer steel head returned
during the 1979 spawni ng operations. W estimted anglers harvested 4,610 hatchery
steel head in the lower C earwater and North Fork during the 1979 spring fishery.
Therefore, a total of approximtely 9,550 Dworshak steel head returned to the C ear-
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Tabl e 14.

Angl er effort,

season (January-April) on the lower Clearwater River,

catch and catch rates during the spring steel head

1978, and 1979.

1970-1974,

Boat anglers

Share an lers

Year Hours Catch (H/F) Hours Catch H/F
1970 8,171 282 28.98 6,324 47 134.5
1971 7,432 390 19.1 5,120 113 45.3
19722 323 12 26.9 1,020 25 40.8
1973b 12,114 1,064 11.4 10,587 600 17.7
1974 8,490 723 11.7 5,706 252 22.6
1978¢ 42,093 2,774 15.2 68,071 6,190 11.0
19794 57,786 2,545 22.7 54,874 2,064 26.6

aspring steelhead season closed 29 February 1972
bSeason closed 15 March 1973
cSseason closed 16 April 1978

dSeason opened 20 January and closed 30 April 1979

Table 15. Proportion of total effort and steelhead harvest estimated during

spring steelhead seasons, 1970-1974, 1978 and 1979.

Percent of effort by

Percent of harvest by

Year Boat anglers Shore anglers Boat anglers Shore anglers
1970 56 44 86 14
1971 59 41 78 22
1972 24 76 32 68
1973 53 47 64 36
1974 60 40 74 26
1978 38 62 31 69
1979 51 49 55 45
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Table 16. Summary of angler interviews during the 1979 spring steelhead season
on the lower Clearwater River.

Number 'Percent
Angler interviews
Residents 3,365 80
Nez Perce Indians 30 1
Non-residents 778 19
Montana 576 73
washington 181 23
Oother states 30 4
Angling methods
Shore anglers 1,723 46
Bait 1,502 87
Lures 217 12
Flies 4 1
Boat anglers 2,015 54
Bait 1,424 71
Lures 589 28
Flies 2 1
Steelhead checked
Area T 25 4
Area II 175 25
Area III 313 45
Area 1V 178 26
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wat er drai nage. This estimate represents 35% of the Snake River escapenent (Lower
Granite) and approxi mately 60% of the 15,960 sumrer steel head which entered the
Clearwater (Table 9).

The 1979 hatchery return at Dworshak was simlar to the 1973-1974 return
(Table 9). However, due to better fishing conditionsand a slightly |onger spring
season, anglers harvested twice as nmany hatchery fish in 1979 as in the spring of
1974. In 1974 and 1978 the hatchery proportion of the Clearwater run reached 70%
or higher, but the 1979 return still exceeded the previous 6-year average of 58%

Depart ment personnel neasured 650 adult steel head of hatchery origin based
on marks and fin deformties from anglers creels during the 1979 spring season
The average fork length for steel head neasured in the sports catch was 84.8 cm
(33.4 in). As was the case in 1977-1978, the percentage of snmaller, 1-ocean
>73.6 cm (>29 in), in the catch was quite low (4.9% in 1979. However, the 3-ocean
age- group showed stronger than usual in 1979. W neasured 14. 4% of the steel head
at greater than 91.4 cm (36.0 in). This group of larger 3-ocean fish was expected
since the returns in 1977 and 1978 indicated that survival of the 1975 Dworshak
rel ease was exceptionally high. The length frequency of adults neasured in the
1979 spring harvest was slightly tri-nodal (Fig. 13).

A total of 4,366 adults were nmeasured during spawni ng operations at Dworshak
Hatchery in 1979. Wrkers neasured each fish to the nearest 25 nm (0.1 in) in
fork length. The 3,423 adults sanpl ed during spawni ng consi sted of 1,126 nul es
(3399 and 2,297 fenales (67%. In addition, the lengths of 943 surplus adults
were recorded prior to their transportation into several Cearwater tributaries.
The average length for returning adults in the 1979 spawning run was 86.4 cm
(34.0 in). This average appears the largest in the history of the hatchery. The
percentage of 1-ocean fish was 5.6%simlar to the sports catch. The 2-ocean
percent was 84.8% and 3-ocean adults at 9.6% The length frequency for returning
adults to the hatchery was nearly identical to the sports catch sanple (Fig. 13).

The 3-ocean age group which returned in 1979 conpleted the return (1.6% from
the nost successful release in the hatchery's history. According to our return
estimates, 28,180 adults have returned fromthe 1975 rel ease of 1,761,900. It
marks the first return which surpassed 1% at Dworshak Hatchery (Table 10). The
health of the released snolts, their average size and the 1975 downstream m gratory
condi ti ons obviously conbined to produce a highly successful return. Detailed
anal ysis of these factors and conditions should hel p provide guidelines for future
managemnment prograns at Dwor shak Hatchery.
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The length frequency distribution of adult, summer run hatchery fish
returning to Dworshak Hatchery and from hatchery fish measured in
angler's creels during the spring season, 1979. The sports catch

sample was 650 and the sample taken at DNFH was 4,366
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